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This is the type of shovel which will do the bulk of the excavation throughout the canal. 

A Powerful American Steam Shovel at Work in a Cut. 




Photographs by Underwood & Underwood. 



Tb.la to the largest cut In the whole canal ; over 39,000,000 cubic yards must be taken out. 
A View in the Great Culebra Cut. 
PRESENT CONDITIONS AT PANAMA.— [See page 403c] 
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THE PRESIDENT AT PANAMA: 

The recent visit of the President to the Isthmus of 
Panama was both timely and stimulating. It occurred 
at a distinctly critical period in the affairs of the 
canal. Sweeping charges were being made, both in the 
methods of construction and the system of administra- 
tion of the canal, the construction being about to : pass 
into the hands of the contractors, and the administra- 
tion being simplified, placed under one-man control 
and located definitely and permanently at the Isthmus. 
To this new departure the visit of President Roose- 
velt lends special significance. Although Mr. Roose- 
velt spent but a few days on the Isthmus, the time 
was busily employed; and, apart from the encourage- 
ment which was afforded to the employees by the 
presence of the Chief Executive in person, the Presi- 
dent himself has undoubtedly acquired a firmer grasp 
upon the situation, and will find his personal ob- 
servations of great value in arriving at future deci- 
sions on the many difficult points which must arise 
during the actual work of construction. 

The present occasion marks the close of the second 
and the opening of the third chapter in the history of 
the Panama enterprise. The first chapter included the 
long and exhaustive examination of the physical con- 
ditions of the Isthmus, with a view to determining 
the best location for a canal, and resolved itself main- 
ly into the determination of the relative merits of 
Nicaragua and Panama. That work in itself was of 
great magnitude, and involved the creation of various 
commissions and boards, and the putting through of 
costly surveys by large engineering forces. The sub- 
sequent decision in favor of Panama was followed by 
negotiations for the purchase of the rights and prop- 
erties of the French company, and the securing of the 
necessary concessions from the Colombian govern- 
ment. Out of the negotiations and seemingly inevita- 
ble intrigues that followed, sprang the young republic 
of Panama, friendly to the United States and anxious 
to do everything that lay in its power to further, in 
the way of concessions and agreements, the prosecu- 
tion of the work. 

The second chapter contains the story of the vast 
work of preparation which was necessary before the 
actual work of excavation could be put into full swing. 
The strip of the canal zone, ten miles in width, 
stretching from ocean to ocean, was found to be a 
veritable breeding place of disease; unsanitary, ill 
provided with pure drinking water, and, because of 
the prevalence of yellow fever and malaria, fatal to 
the health of the many thousands of laborers who 
would have to be crowded upon the work, if it were 
to be finished on time. During this second period an 
efficient sanitary corps was formed, and under its 
systematic methods the canal zone has been cleaned 
up, yellow fever practically eradicated, and malaria 
so far brought under control that the zone is now 
pronounced by engineers of high standing, who have 
been engaged for a year or more upon the work, 
to be no more threatening to health than many of our 
Southern States. Concurrently with the sanitation of 
the Isthmus, the great problem of housing and feed- 
ing the. canal employees has been successfully solved, 
and comfortable quarters and good board are now ob- 
tainable at reasonable 'rates. 

Another question, equally vital to the success of the 
enterprise, is that of administration. There is no 
denying that, here, many mistakes have been' made, and 
that the earlier operations were hampered by a system 
that was altogether too cumbersome and slow to suit 
the very special conditions that are to be found at the 
Isthmus. The resignation of the then chief engineer, 
Mr. Wallace, served to emphasize the fact that, if the 
best results were to be secured, and the whole of the 
complicated organization were to work together har- 
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■moniously, the, control, of it must ^be .placed in the 
hands of one man, who should be permanently, located 
at the Isthmus, and have absolute authority' in all 
matters pertaining to the construction of the canal. 
One of the most happy results of the President's visit 
has been the signing of an executive order concen- 
trating the authority in the canal construction in one 
man, and giving him supreme jurisdiction over the 
heads of the seven departments of the administration. 
Both the chair-man and the department heads will 
have their residence at the ..Isthmus, and will be in a 
position to push the work, through without, as before, 
having to make continual references to higher au- 
thority located at Washington, many thousand miles 
away. The Isthmian Canal Commission, which we 
understand is also to be reorganized, will make quar- 
terly trips to the Isthmus for the purpose of receiving 
reports and advising with the chairman and the heads 
of departments.. 

The third and longest chap 1 '" in the history of the 
canal opens with the wise decision of the government 
to undertake the huge task of active construction by 
contract, and not by day labor supervised by the gov- 
ernment engineers. The Scientific American has 
always urged that this was the only practical way in 
¥/hich this work could be done. Some time may be 
consumed before the government and the contractors 
can decide upon that final form of contract and those 
questions of price and time which are mutually agree- 
able. But once this has been determined, we believe 
that the canal will be put through steadily to a final 
completion. Enough has been learned, however, from 
the preliminary work, to make it certain that Con- 
gress must be prepared for the exercise of great lib- 
erality and patience; for the work will undoubtedly 
cost much more, and take longer by several years to 
complete, than was originally estimated. 



JAPAN LAUNCHES A LARGER " DREADNOUGHT." 

Concurrently with the completion of the trials of 
the "Dreadnought" comes the news of the launching 
by the Japanese of a battleship, the "Satsuma," which 
not only exceeds the British ship in size and power, 
but seems to have made like that vessel an enviable rec- 
ord in speed of construction. Most remarkable of all is 
the fact that this, the world's greatest battleship, has 
been built entirely -by the Japanese themselves. More- 
over, a sister ship is under construction; and we may 
look at any time for the announcement that she is 
afloat. The "Satsuma" is given in the telegraphic dis- 
patches announcing the launching, as being of 19,200 
tons displacement, in which case she exceeds the 
"Dreadnought" by fully 1,200 tons. Her horse-power is 
announced as being 18,000, and her estimated speed is 
over 20 knots. One or other of these last figures 
must be in error; either the horse-power is too 
small, or the speed too great. The most striking fact 
about this truly enormous vessel is her armament, 
which is to consist of four 12-inch guns carried in 
two turrets forward and aft on the center line, and 
no less than twelve 45-caliber 10-inch guns, mounted 
in pairs in turrets on the broadside. By this arrange- 
ment the "Satsuma" can concentrate two 12's and 
four 10's ahead and astern, and four 12's and six 10's 
on each broadside. The Italian Marina Militire, a 
usually well-informed journal, gives in its last issue 
drawings of this vessel, which also credit her with a 
battery of four 12's and twelve 10's, the latter mounted 
in six two-gun turrets. The Japanese, as the result of 
their experience in the war, have concluded that noth- 
ing less than the 4.7-inch rapid-fire „ gun is sufficient 
to stop the large, torpedo .boats and destroyers, and 
consequently the "Satsuma" will carry a battery of a 
dozen of these pieces. In this connection it is note- 
worthy that this enterprising nation has four 10,000- 
ton 22-knot armored cruisers afloat or on the stocks, 
which will carry four 12-inch and eight 8-inch guns 
as their main battery. This gives them the same 
offensive power as our own battleships of the "Geor- 
gia" class, and practically places them in the battle- 
ship class. Evidently this youngest of the naval pow- 
ers is determined to remain master of the Pacific. 



RECENT AERONAUTIC EXPERIMENTS IN FRANCE. 

Experiments with aeroplanes and airships are being 
carried on in the neighborhood of Paris with great 
activity. M. Bleriot made a trial of his modified ap- 
paratus mounted upon a raft upon Lake Enghien. 
The apparatus glided upon the lake and moved for- 
ward by means of the propellers alone. Although 
the speed seemed to reach at least 20 miles an hour, 
the apparatus did not rise in the air. The aeroplane 
weighs some 900 pounds, added to the aeronaut's 
weight. Bleriot tried to draw the aeroplane and add to 
the effort of the propellers by means of a rope and mo- 
tor-driven winch. But it was difficult to make the com- 
bination work well, so that after running over the lake, 
making a number of evolutions, experiments were 
stopped for that day. M. Bleriot believes his aeroplane 
will rise if there is a strong head wind, and hopes to 
fly shortly. 
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The new Vuia aeroplane which has been also de- 
scribed- in these columns is being .tried on a meadow 
near Paris. It will be remembered that the canvas bodjy 
of the aeroplane is mounted on a carriage of metal 
w,ork i; arid runs upon wheels over the ground by the 
propellers. Should the power be /great enough, the 
whole apparatus is lifted off the ground and is urgeld 
forward by. the propellers. During .a trial held in 
the presence of the Aero Club's officials, there wa's 
a strong' -head- wind of 20 feet per second. Head-, 
ing the aeroplane against the wind, the aeronaut 
set the propellers running and made a good speed ove.r 
the ground. Accelerating the speed, the aeroplane left. 
the ground and made a flight of a short distance, then 
alighted and again made a second rise in the air. 
The distances were short, however, in each case. Vuia 
uses an angle of 5 degrees with the air. Owing 'to 
a slight breakage, the apparatus was not in shape 
to continue, but a new flight will be made shortly. 

Count de la Vaulx is preparing for a new series of 
flights with his airship of the cigar-shaped pattern. 
He is operating over a well-located piece of flat ground 
to the west of Paris, and here he erected a balloon 
shed of great size in order to carry on the work. He 
expects to make a flight within a short period over 
the plains which surround this locality. 

It will be remembered that the engineer Leger is 
constructing a flying machine of the helicopter form 
for the Prince of Monaco. This has been carried on 
at Monaco with great secrecy, so that no details of the 
new flyer have as yet been made public. It is to use 
an "Antoinette" four-cylinder motor; built by Levavas- 
seur, of Paris, of the same pattern as that used^.by, San- 
tos Dumont. But here no less than four such mo- 
tors are to be mounted for driving the propellers. 
The experiments will no doubt take place about the 
first of December at the Chateau of Marchais, belong- 
ing to the Prince of Monaco. 

After making his celebrated flight of October 23,. 
Santos Dumont now considers that he is well enough 
advanced to be able to steer the aeroplane in any 
direction. Accordingly he made an entry for the- 
Deutsch-Archdeacon Grand Prix of $10,000 at the Aero 
Club, as he expects to make an attempt at winning 
this prize. It is awarded to the :■. first' flyer without 
balloon which makes a closed circuit of 1 kilometer 
(0.62 mile) during the day without touching ground, 
turning around a point selected in advance by the- 
competitor and distant at least 0.3 mile from the start- 
ing point. Any number of attempts can be made 
during that day. These must be made in the presence 
of the Aero Club's commission. Santos Dumont has 
selected a spot of ground in the Bois de Boulogne, 
where he made his first flights with the aeroplane. 
The machine has been overhauled in the meantime. 



ENGLISH AEROPLANE PRIZES. 

The London Daily Mail has offered a prize of 
£10,000 ($50,000) to anyone who travels by aeroplane 
from London to Manchester in one day, two stoppages 
being allowed for the taking in of gasoline. The com- 
petitors must be members of a recognized aero club. 
But if any difficulty is made by an aero club in ad- 
mitting mechanics or other worthy persons to mem- 
bership, it will be seen to that a suitable club is- 
formed in England, which club will be accepted as 
an aero club. 

Spurred on by the Daily Mail apparently, the pro- 
prietor of the London Daily Graphic and the Graphic 
offers £1,000 ($5,000) to the inventor who first pro- 
duces a machine which, being heavier than air, shall 
fly, with one or more human passengers, between two- 
given points not less than one mile apart. The points 
of arrival and departure will be selected by the pro- 
prietors of the Daily Graphic and the Graphic. 

The Adams Manufacturing Company announce that, 
they will, give £2,000 ($10,000) to the winner of the- 
Daily Mail's £10,000, ($50,000) prize, provided his. 
aeroplane be made entirely in Great Britain or her 
dependencies over seas. 

The proprietors of the Autocar offer £500 ($2,500)' 
to the maker of the gasoline engine driving the flying 
machine which wins the Daily Mail prize, provided 
the engine be made, by a British automobile manu- 
facturer. 

■ 4 m ^w ■ 

The true student of the professional or technical' 
school becomes heir to a comprehensive 'and clear 
understanding of his duties and responsibilities in his 
relations to his fellow men and, to the community. 
Those duties and responsibilities present 1 "' themselves 
to his trained mind in their real proportion. He is 
neither non-developed nor mal-developed in his judg- 
ment of affairs. His university training, especially in 
the technical school, has taught him accuracy and 
penetration in the analysis of any proposition confront- 
ing him, and that truth and knowledge must bejsought 
with the directness of a plumb line. Science yields 
nothing but confusion to the shifty,- devious, and dis- 
honest inquirer. The fundamentals of morality are 
the very stepping stones to technical success or pro- 
fessional attainment. 



December i, 1906. 



Scientific American 



399 



THE HEAVENS IN DECEMBER. 

BY HENRY NORRIS RUSSELL, PH.D. 

We spoke last month of the fact that when Venus 
is nearly between us and the sun, the horns of her 
crescent extend beyond their usual positions, so that 
it sometimes covers three-quarters or more of the 
circle. 

This could not happen if the planet had no atmo- 
sphere, for in that case just one-half Of her surface 
would be lighted by the sun, and her crescent, though 
varying in breadth from time to. time, would always 
cover just half her circumference (as is the case with 
the moon). 

But if Venus has an atmosphere, we can account for 
these observations. An atmosphere will extend the 
illuminated part of her surface .in two ways. It will 
refract the sun's rays (like a lens) so that they are 
bent enough to reach the surface at points which were 
previously in darkness,' and even beyond the limit of 
this action the upper layers of the atmosphere will still 
be illuminated, though the surface below them is dark. 
(This is what causes twilight on the earth.) In the 
same way we will see more than half the planet's 
surface, and still more of her atmosphere. The result 
of this is to extend the crescent, as observed. For 
suppose we were behind Venus, and so near that 
she completely hid the 
sun. In the absence of an 
atmosphere, she would ap- 
pear quite dark (as the 
moon does during a total 
eclipse of the sun). But 
if there is an atmosphere, 
it will be illuminated by 
sunlight from behind 
(which fails to reach us), 
and the planet will seem 
to be surrounded by a 
luminous ring. Now sup- 
pose the sun to move off 
to one side. The part of 
the ring farthest from the 
sun will gradually get 
fainter, and will finally 
disappear, leaving a cres- 
cent, which however at 
first covers nearly the 
whole circle, and gradu- 
ally shrinks down to 
smaller dimensions as the 
sun moves away. 

This is just what is 
actually observed (except 
of course that we cannot 
get near enough to Venus 
to make her hide the sun). 

Prom the amount of ex- 
tension of the horns of the 
crescent we can calculate 
how far the twilight in 
Venus's atmosphere ex- 
tends. In this way it is 
found that her atmosphere 
must be much less exten- 
sive than ours, for the 
brighter part of her twi- 
light extends only about 
one degree on her surface, 
and the fainter part about 
three degrees more, while 
on the earth the corre- 
sponding amount is ten de- 
grees or more. 

It is therefore certain 
that, while Venus undoubt- 
edly has an atmosphere, 

the earth has much more, and as seen from Mars, 
would present a similar appearance, but in an in- 
creased degree. 

THE HEAVENS. 

Our map shows the general appearance of the sky 
at the times indicated upon the margin. The brilliant 
winter constellations are now appearing in the east. 
Orion is well up, and the line of his belt points down 
to Sirius, which has just risen, and up to tLs red 
Aldebaran, in the constellation of the Bull. The L'ttle 
Dog with the bright star Procyon is low down due 
east, and higher up, on the left, are the Twins (Gem- 
ini) which are now made more brilliant than usual 
by the presence of Jupiter. Above them in the Milky 
Way is Auriga, the Charioteer, ana the great yellow 
star Capella. 

Following along the Galaxy we reach Perseus, then 
Cassiopeia, next Cepheus, and finally Cygnus and Lyra, 
low down in the northwest. 

The Dragon and the Little Bear are in the northern 
sky, west of the Pole, and the Great Bear is coming 
up to the eastward. 

In the southwestern sky we see Aquarius the Water 
Bearer (who now bears the planet Saturn as well) and 
the Southern Fish with the lonely bright star Fomal- 
haut. Higher up is the great square or Pegasus, and 



Andromeda is right overhead. Below it, south of the 
zenith, are Aries the Ram and Pisces the Fishes. Be- 
low this again is Cetus the Whale. Its principal stars 
are shown on the map. One of them, o, better known 
as Mira, is a very remarkable variable star. For most 
of the time it is of the ninth magnitude, requiring a 
small telescope to see it, but at intervals of eleven 
months it brightens up enormously till it is of the third 
or fourth magnitude, and fully two hundred times as 
bright as it was six months before. , 

The star is now in one of these maxima (having in- 
creased rapidly in brightness in October) and is easily 
visible to the naked eye. It will be interesting to 
watch its fall in brightness, which will probably make 
it invisible to the unaided vision in a month or two. 
Below Cetus is the still larger constellation Eridanus, 
which begins close to Orion and runs with many curves 
down to our horizon and below it. The last of its 
■conspicuous stars which we see, 6, has an interesting 
history. It was described by an Arabian astronomer, 
Al-Sufi, who lived about the tenth century, as of the 
first magnitude. As his other observations are very 
accurate, there is no reason to doubt his statement, 
and it seems that this star has lost about five-sixths 
of its brightness in the last thousand years. A first- 
magnitude star farther south, invisible in our latitude 

NIGMTSKY: NOVEMBER & DECEMBER 



away on the 1st and the 28th. She is in conjunction 
with Jupiter and Neptune on the 3d, Mars on the 11th, 
Venus and Mercury on the 14th, Uranus on the 16th, 
Saturn on the 20th, Jupiter and Neptune once more on 
the 30th. 

At 1 P.M. on the 22d the sun reaches its greatest 
southern declination, and enters the sign of Capricorn, 
and in aimanac parlance "winter commences." 
thiele's comet. 

A comet visible in a small telescope was discovered 
by Holger Thiele, of Copenhagen, on November 11. 
It is in Leo, in R. A. 9h. 25m., declination 15 deg. north 
(on November 12) and is moving northeast at the rate 
of about 1% deg. a day. Its orbit has not yet been 
computed, so it is impossible to predict its position in 
December. 

Princeton University Observatory. 
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At %M O'clock: November 8 

In tne map, stars of the first magnitude are eight-pointed: second magnitude, six-pointed; third magnitude, five-pointed: fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed, counting the points only as shown in the solid outline, without the inter- 
mediate lines signifying star rays. 

(or in his) now goes by the name of Achernar, which 
Al-Sufi bestowed upon Theta Eridani. 
the planets. 

Mercury is morning star in Scorpio. On the 18th he 
is at his greatest elongation from the sun, and rises 
at about 6 A. M. Venus is also morning star, and is 
better seen at the end of the month than at its begin- 
ning, when she is very near the sun. On the 13th she 
is in conjunction with Mercury. Mars is likewise a 
morning star. He is in Virgo, and rises at about 3:30 
A. M. on the 15th. 

Jupiter is in opposition on the 28th, and is the 
brightest object in the evening sky. Transits or 
eclipses of his satellites occur almost daily, and afford 

a very interesting telescopic spectacle. 

Saturn is in Aquarius, and is in quadrature with 
the -sun on the 1st, so that he comes to the meridian 
at 6 P. M. 

Uranus is in conjunction with the sun on the 30th, 
and is consequently invisible this month. Neptune is 
in Gemini, and will be in opposition early in January. 
the Mooisr. 

Last quarter occurs at 9 P. M. on the 8th, new moon 
at 2 P. M. on the 15th, first quarter at 10 A. M. on the 
22d, and full moon at 2 P. M. on the 30th. 

The moon Is nearest us on the 15th and farthest 



PEAT IN ITALY. 

One of the greatest handicaps to the development 
of commercial industries in Italy is the lack of native 
coal supplies, due to the fact that the country is pe- 
culiarly deficient in workable coal deposits. Every 
ton of coal has to be derived from foreign sources, the 
annual imports exceeding 5,000,000 tons. It will thus 
be seen that the situation of the country is a serious 

one, since in the event of 
a war its safety would be 
gravely imperiled. There 
are, however, scattered 
Over the country enormous 
tracts of peat bogs; and 
realizing the seriousness 
of the national position, 
and the fact that almost 
illimitable quantities of 
peat are immediately 
available, the government 
is endeavoring to turn 
these present wastes to 
profitable account. A bill 
has recently been passed 
by means of which every 
possible encouragement is 
extended for the develop- 
ment of a process for the 
conversion of peat into a 
satisfactory fuel, and to 
stimulate and foster the 
commercial development 
of any practicable sys- 
tem that may be devised. 
The formation of large 
companies for the utiliza- 
tion of peat and lignite is 
advocated, and several in- 
ducements are held out, 
such as the remission of 
taxes, duty-free import of 
machinery, and free regis- 
tration. Any company, 
however, that is founded 
must have a minimum 
capital of $570,000, of 
which amount at least one- 
fourth must be reserved 
for Italian subscribers. 
The Italian government 
itself would be an ex- 
tensive purchaser, and in 
this connection the com- 
panies must extend their 
business in such a manner 
that they will be in the po- 
sition to hold 50,000 tons 
at the disposal of the gov- 
ernment in the year operations are commenced. In 
the third year this reserve is to be increased to 200,000 
tons, and in the seventh year to no less than 500,000 
tons. Though the government would thus probably 
constitute the largest purchaser, the terms upon which 
the fuel is to be purchased must be ten per cent less 
than the prevailing market price. . Notwithstanding 
these inducements, however, no results have yet been 
attained, as no suitable process Of manufacturing the 
peat fuel has been devised. 
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Noiseless Steam Engine Exhaust* 

The gas engine is not the only offender in the mat- 
ter of noisy exhaust. Muffling tanks to minimize the 
noise of the escape of exhaust steam from high-pres- 
sure non-condensing steam engines are sometimes 
needed. In such cases it suffices to insert near the 
engine a tank of 15 or 20 times the volume of the 
cylinder and continue the exhaust pipe from this 
muffler. This will do away with the disturbance caused 
by high-pressure exhaust steam passing through a 
tortuous exhaust pipe. 



No oxidizing solution is equal to chloride of plat- 
inum for oxidizing silver. The deposit is extremely 
black and very adherent. 
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THE FIRST MACHINE FOR THE COMMERCIAL PRO- 
DUCTION OF WINDOW GLASS BY THE 
SHEET PROCESS. 

The manufacturing of window glass is one of the 
few arts which seems to have resisted all efforts of 
the keenest mechanical intellects to raise it above a 
handicraft which involves much costly and cumbrous 
human labor, to the dignity of an automatic process. 
Ever since panes of glass have been used in buildings, 
but three manufacturing methods have been employed, 
viz., the crown process, the hand-blown cylinder pro- 
cess which dis- 
placed it, and 
the machine- 
blown cylinder 
process. The 
hand- blown 
cylinder meth- 
od, by which 
the bulk of 
window glass 
is made at the 
present time, 
is not only 
simple, but al- 
most primitive 
in its crude- 
ness, notwith- 
standing that 
it requires 
cons iderable 
skill and 
strength o n 
the part of 
the workmen. 
The wages 
paid such 
skilled work- 
men are high- 
er than those 
for almost any 
other class of 
labor.. By re 



cost of production by the machine over the hand cyl- 
inder process. Although it substituted a method, me- 
chanical in some of its stages, for the production of 
cylinders, it is not considered an important advance 
in the art. 

It must not be inferred that the proprietors of the 
large works have not been alive to the deficiencies of 
the older methods of making glass; for ever since 
machinery became a potent factor in modern indus- 
tries, they have endeavored to create a practical pro- 
cess for drawing glass sheetwise from the molten ma- 




thickness, surface, and polish. Naturally, his first 
thought when assailing the problem was to pass the 
plastic glass between heated rollers (Fig. 3), but it 
was soon found that while it was possible thus to 
produce sheets of desired width and thickness, the 
glass was not marketable because its surface chilled 
on coming in contact with even the most fervid rollers, 
so that instead of exhibiting the limpid transparency 
and high fire polish so much desired, it resembled 
frosted glass in appearance. The effect was produced 
by infinitesimal surface marks, or cracks. Obviously, 

the sheet might 
have been 
ground to 
transpar- 
ency, but the 
additional ex- 
pense was pro- 
hibitive. 

After a ser- 
ies of failures 
along these 
lines Mr. Col- 
burn directed 
his attention 
to the manu- 
facture of win- 
dow glass by 
machine cylin- 
der processes, 
and after ex- 
pending con- 
siderable e f- 
fort in this di- 
rection he fin- 
ally succeeded 
in constructing 
a machine 
which- pro- 
duces market- 
able glass of 
uniform 
strength, 



These Illustrations Show the Old and Tfew Cylinder .Processes, and Partially Successful Attempts to Produce Glass 

by the Sheet Process. 

terial. Numerous costly experiments have been made 
in this direction, but up to this time all have ended 
unsuccessfully. Apparently the supreme obstacle was 
the difficulty of maintaining the width of the sheet as 
it was drawn from the pot or working chamber. Mol- 
ten glass like all viscous substances tends to narrow 
down to a thread as it is drawn, and all attempts to 
maintain the width by gripping the edges of the glass 
with clamps or pincers as it emerged from the mass 
proved impracticable. Somewhat more ingenious so 
far as holding the width of the sheet is concerned, but 
unsuccessful as a whole, is the scheme which is rough- 
ly illustrated in Fig. 2. It consists in forcing the 
glass through a slit in the bottom of a. fireclay vessel 
and drawing it upward. Whenever the surface of the 



peated gather- 
ings a work- 
man, technical- 
ly known as a 

gatherer, collects a ball of plastic glass on the end of 
a blowpipe, as shown in Fig. la. The gatherers pass 
the balls to workmen known as blowers and snappers, 
who block and shape the mass. By the sheer force of 
his lungs, the blower inflates and shapes the glass 
until it forms a sphere of some size (Fig. 16) ; and 
then elongates the bubble while swinging it in the 
swing hole (Fig. lc) until it has chilled. This par- 
tially completed cylinder is now reheated, and by re- 
peated blowing and manipulation is finally brought to 
its desired shape and length. The lower end of the 
cylinder is then warmed and blown open. Thus a 
ball of glass is inflated to a cylinder, which is usually 
from four to eight feet in length, according to the de- 
sired dimensions of the finished sheet. In order to 
produce the 
ordinary flat 
window glass, 
the cylinder is 
cracked from 
the blowpipe, 
and the neck 
severed from 
the cylinder 
proper with a 
thread of red- 
hot glass (Fig. 
Id). The cyl- 
inder is next 
cracked length- 
wise with a 
hot iron (Fig. 
le) and plac- 
ed in an oven 
where it is 
heated, flatten- 
ed (Fig. If), 
and annealed. 
It is then 
washed and 
fit. 

The only suc- 
cessful effort 
which has been 

made to improve on this ancient process is recorded 
in the introduction of machinery for drawing and 
blowing the cylinders. As a matter of fact, the only 
machine-made window glass produced to-day is made 
by this means. The process simply substitutes men 
known as ladlers, machine blowers, and tenders for 
the gatherers, blowers, and snappers. A high degree 
of skill is required to manipulate and control the 
blowing and drawing apparatus properly. The other 
operations are identical with those of the hand-blown 
process. There is, however, a small saving in the 




THE COLBURN MACHINE FOR MAKING WINDOW GLASS BY THE SHEET PROCESS. 



glass touches any substance directly, it can never be 
drawn into sheet glass free from surface marks, such 
as is required in marketable window glass. 

By far the most systematic and painstaking study 
which has been made of the whole problem we owe 
to Mr. Irving W. Colburn, of Franklin, Pa. He has 
attacked it on every conceivable side, expended large 
sums in experimenting, built and destroyed machine 
after machine, and after eight years has produced the 
first commercially successful apparatus for drawing 
sheet glass of any reasonable width and of desired 



which machine 
is probably 
the best cylin- 
der machine 
thus far invented. This statement is made because 
the cylinder can be removed from the pot of molten 
glass without contaminating the contents of the pot 
with fragments of chilled glass. The machine has 
a double drawing pot, so that the machine blower 
i-3 enabled to draw successive cylinders, the surface 
of the glass in the idle pot being reheated while its 
companion pot is producing a cylinder. This design 
of apparatus dispenses with the ladler, the glass be- 
ing kept at a constant level in the drawing pot, by be- 
ii.'g continuously fed from the melting furnace. How 
this is accomplished may be seen in Fig. 4. The 
pot is formed with a central cone of fireclay, upon the 
apex of which the tapering end of a cylinder is ulti- 
mately held. By means of a blast flame the com- 
paratively thin 
glass bond that 
ties the cylin- 
der to the cone 
is melted 
away, and thus 
the pollution of 
the molten 
glass in the 
working pot by 
fragments o f 
glass is avoid- 
ed, making it 
possible to con- 
tinue the draw- 
ing of succes- 
sive cylinders 
from the same 
pot • — a feat 
which has not 
been hereto- 
fore accom- 
plished. 

Efficient a s 
this method of 
producing cyl- 
inder glass is, it 
falls far short 
of a machine 
by means of which glass can be drawn out in continu- 
ous sheets. Returning to the task of producing a 
machine which would produce glass without first blow- 
ing it into cylinder form, Mr. Colburn hit upon the 
method illustrated in Fig. 5. In this plan spheres of 
fireclay are employed, carried on the ends of long arms 
which are immersed in the glass and which are made 
to revolve upwardly and outwardly, and away from the 
two edges of the sheet. These spheres impart an out- 
ward motion to that portion of the surface of the 
(Continued on page 403.) 
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THE INTERIOR CONSTRUCTION OF A PIANO PLAYER. 

It is not stating the case too strongly to say that 
the introduction of the first successful piano player, 
which event occurred about a dozen years ago, was, 
in its educational effects, the most important develop- 
ment in the musical world of the last century. For 
the average lover of music who may be desirous of 




Fig. 1.— Transverse Section, Showing the Mechanism and 
Operation of the Player. 




The complete action is placed in the central air-tight chest, and tested until it is 
perfectly satisfactory. 

Fig. 4— Jack for Testing Player Actions. 



becoming himself a performer, it will not be disputed 
that the piano is the most available and popular in- 
strument. And yet the amount of laborious prepara- 
tion that is necessary before anyone can become even 
passably proficient as a pianist is so great, and before 
one can become reasonably expert is so enormous, 
that the majority of the workaday people of this world 
have at their disposal neither the time nor 
the funds that are necessary. For the aver- 
age amateur, by far the greater part of the 
labor entailed in learning to play the piano 
is spent in acquiring the manual dexterity 
which is necessary merely to strike the notes 
in their proper consecutive order and time; 
that is to say, to acquire the mere mechani- 
cal technique, irrespective of those shadings 
of time and expression which give life and 
color to the work of the finished pianist. 

With the production of the first success- 
ful piano player, it became possible for any- 
body, whether he possessed any musical 
taste or not, to play any musical compo- 
sition with absolute . fidelity to the written 
score, at least as far as the striking of the 
notes in their proper Order and time is con- 
cerned. Because of this extresffely clever 
mechanical invention, it was no longer neces- 
sary to spend the years of time and the not 
inconsiderable sum of money that must for- 
merly be spent to acquire even the most 
elementary technique. That the production 
of the mechanical player had filled a long- 
felt need was proved by the world-wide popu- 
larity which' it instantly achieved; and even 
the. musical critics and the virtuosos them- 
selves, who at first looked with contempt 
upon this mechanical contrivance, have now 
come to realize and freely admit that it is 
one of the most powerful educational forces 
to be found in the world of music at the 
present day. That it had its limitations was 
not denied, even by the various makers 
themselves; but it is claimed, and not to be 
disputed, that these imperfections have been 
very largely eliminated. When we remem- 
ber that, in point of years, the mechanical 
player is yet in its infancy, it is reasonable 
to expect that, when 
the interpretative 
devices shall have 
been perfected, the 
instrument in the 
hands of a musician 
will rival the play- 
ing of any but the 
most skilled per- 
formers by hand. 

In view of its 
present remarkable 
popularity and the 
enormous industry 
which it has pro- 
duced, there is food 
for thought in the 
fact that the piano 
player has had but 
a little over a single 
decade of commer- 
cial life. The Unit- 
ed States Census 
Report says: "In 
1895 Messrs. Wilcox 
& White, of Meriden, 
Conn., began manu- 
facturing an inter- 



ior attachment, and in February, 1897, built their 
first Angelus cabinet piano player. This instrument, 
the invention of B. H. White, may be regarded as the 
pioneer of various similar attachments which have 
since been placed on the market." Because of its 
priority, we have chosen this instrument to form the 
basis of the present article, in which we shall endeavor 
to show the interior construction and operation of this 
most interesting device. 

Interior Construction. — Turning then to the ac- 
companying transverse sectional view (Fig. 1), taken 
through the player, we find that it consists broadly of 
a pair of foot bellows for exhausting the air, a series 




Fig. 2.— Sectional Model, Showing Tracker Board, 

Tubes, Primaries, Secondaries, Diaphragm 

Pneumatics and Striking Fingers. 




The motor. 



Fig. 3. 



The gate box for tempo control. 

-The Tempo-Control Mechanism. 



The governor. 




This shows the 130 pockets for the primary and secondary pnenmatics. 
Fig. 5.— The Well-Board. 





Dig. 0.— Jf rcss for Glueing Sheepskin Diaphragms on the 
Power Pneumatics. 



Fig. 7.— Milling Out the Teeth in a Set of Plungers. Fig, 

THE INTERIOR CONSTRUCTION OF A PIANO PLAYER. 



8.— Orie of Several 11-fctang Drills, Boring 
Air Ducts in Edge of Well-Board. 
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of delicately-balanced poppet valves for regulating the 
flow of air, a series of small bellows governed by 
these valves, one to each key of the piano keyboard, 
and a set of Angers operated hy these bellows (or 
pneumatics, as they are technically known), for strik- 
ing the piano keys. And just here it should be ex- 
plained that the power which strikes the keys is pro- 
duced by suction and not by pressure, the object of the 
foot bellows being to produce the vacuum, which is 
utilized in operating the little striking bellows in their 
proper order. 

The foot bellows A operate, by means of the levers 
B, two large exhaust bellows 0, which exhaust the air, 
as indicated by the arrows, through the passage 

D, from an air-tight chest E E. This chest ex- 
tends across the full width of the player, and 
it contains within it the whole of the "action" 
(Pig. 5). The action consists of sixty-five com- 
plete sets of mechanism of the kind shown in 
our sectional view and in Fig. 2, there being a 
complete set to each key of the piano that is to 
be played. Each set consists, as we stated above, 
of certain little poppet valves regulating the 
flow of the air, and a 'power pneumatic which, by 
its inflation and deflation, serves through connect- 
ing levers to operate the striking fingers, which 
do the playing on the keyboard. 

The front face of the air-tight action chest 
E E is closed by a board 0, which is pierced at 
its upper edge by sixty-five air ducts P, each of 
which provides an independent passage from the 
outside air down to its own set of poppet valves, or 
pneumatics, as they are called. Normally, these ducts 
are closed by a sheet of music Y, which is adapted to 
be drawn across the tracker board, as it is unrolled 
from one and rolled on to the other of two spools car- 
ried on opposite sides of the tracker board. 

Operation of the Pneumatics. — "When a piece of 
iiusic is to be played, the air is exhausted by means 
of the foot pedals, and the vacuum produced causes 
the little motor Z to operate the spool X' and draw 
the music sheet from left to right over the tracker 
board. In the normal condition, that is, before the 
perforations in the music sheet reach the holes in the 
tracker board, the whole of 
the action chest is subject to 
partial vacuum, proportion- 
ate to the strength of the 
pumping, and all of the 
power pneumatics, H F, are 
in the deflated condition, 
and the corresponding strik- 
ing fingers are in the raised 
position. The instant, how- 
ever, that a perforation in 
the sheet reaches the duct P, 
there is a rush of air down 
this duct to the under side 
of a little flexible and air- 
tight piece of thin leather, 
known as the primary pneu- 
matic, which rises and lifts 
a little poppet valve Q. The 
button on the bottom of this 
valve closes against the 
vacuum, and the button at 
the top of it rises, opening a 
channel X, which is in con- 
nection with the outside air, 
and allowing said air to rush 
through channel R to the 
under side of a larger or 
secondary pneumatic 8. This, 
in turn, rises; closes the bot- 
tom button of the poppet 
valve T against the vacuum; 
lifts the upper button and 
puts the channel V, which is 
open to the outside air, in 
communication with the pass- 
age V. The air rushes in 
through this passage and up 
through a series of ducts W 
into the interior G of the 
large diaphragm power pneu- 
matic, or striking pneumatic, 
H. Now, this pneumatic be- 
ing in the vacuum action box 

E, the entrance of the air 

causes it to expand suddenly, driving the wooden 
disk I forward, or outward, and operating the lever J. 
The horizontal arm of this lever lifts a poppet but- 
ton K, which in turn raises the notched plunger L. 
This plunger engages the inner end of a pivoted strik- 
ing finger M, causing the outer end to descend sharply 
and strike the piano key N. The piano key will re- 
main depressed until the perforation in the music roll 
has passed the duct P, and the latter is closed again 
by the paper. Closing the duct P causes the primary 
and secondary valves and the whole of the action to 
resume their normal positions, ready for another blow. 
From this description it will readily be apparent that, 



by cutting perforations in the music roll to correspond 
in position and in length with the particular keys to 
be struck, and with the time during which they are 
to be held down, the music of the piano score can be 
reproduced with mechanical accuracy, as far as the 
striking of the proper notes, and the time during 
which they are to be depressed, is concerned. 

The Diaphragm Pneumatics. — It will be seen from 
the above description that the whole of the action is 
inclosed in a vacuum chest, where the delicate little 
valves are entirely protected from dust, and the irritat- 
ing rattling of these valves in their rapid movements, 
which is noticeable in some forms of players, is so 




These are the pneumatics which do the striking. Below them are seen the 
secondary pneumatics by which they are operated. 

Fig. 9.— A Complete Bank of 65 Diaphragm Power Pneumatics, 

completely muffled as to be inaudible. Furthermore, 
the fact that the action operates in a partial vacuum 
assists not a little in that rapidity of action which is 
of such vital importance where rapid repetition of a 
note is necessary. The peculiar construction of the 
diaphragm pneumatic, which, as we explained above, 
does the actual striking of the keys, is one of the dis- 
tinctive and most important features in this style of 
player. In other players the power pneumatics are of 
the hinged-bellows type similar in. form to the large 
pumping bellows, CO, as shown in the drawing; and 
under the heavy duty that is required of them, the 
leathers, because of their sharp folding arid 1 unfolding, 




This instrument can be played by hand or by the music roll. Here shown with the pedals drawn out ready for use with the piano 

player. Note the control levers below keyboard. 

Fig. 10. — Piano Player and Piano-Front Removed. 
THE INTERIOR CONSTRUCTION OF A PIANO PLAYER. 

are liable to crack at the edges, and cause a leakage 
of air. The form of pneumatic here shown has been 
designed to obviate this difficulty, and also to provide 
greater sensitiveness and speed of action. It consists 
of a block of quartered poplar wood 2% inches wide 
by 5% inches high and % of an inch thick. It con- 
tains a recessed pocket G, provided with five ports, "W, 
for the admission of air. The recessed chamber is 
closed by a diaphragm of specially tanned and very 
thin and flexible sheepskin, which is glued down upon 
the face of the block in such a way as to provide an 
air-tight inclosure, but yet allow the sheepskin to be 
sucked into the cavity, or distended above it, by the al- 



ternate admission or expulsion of the air into the 
pneumatic. By this arrangement the sheepskin is not 
subjected to any sharp creasing or folding, and its life 
is indefinitely prolonged. On the outside of the sheep- 
skin is a thin disk of wood 1, which bears against the 
lever J. The flexibility of this skin and its small 
inertia render the action of the pneumatic also very 
sensitive; and acting as it does in a vacuum, it is 
capable of a rapidity of repetition which is really re- 
markable. By way of testing the rapidity and dura- 
bility of the diaphragm pneumatic, an Angelus player 
was recently installed in an exhibition room of this 
city, and run continuously ten hours a day for several 
months, during which period each of a dozen 
of the diaphragm pneumatics was operated 70,- 
000,000 times at an average speed of 600 strokes 
per minute, without showing, at the end of that 
time, any appreciable evidence of wear. 

Interpretative Control. — The mechanism of 
the instrument as thus described, has to do 
with the mere striking of the notes independent- 
ly both of the force with which they are struck 
and of the tempo. If the capabilities of the 
instrument stopped at this point, the playing 
would be entirely automatic, mechanical, and 
uninteresting. To bring the instrument up to 
the point at which the operator can impress upon 
it his own individuality in controlling the tempo 
and the tone according to his interpretation of 
the music, was the most difficult task confront- 
ing the inventor, and in proportion as this in- 
terpretative control is secured, is an instrument en- 
titled to rank in the first class. 

Expression, or Volume of Tone. — The expression, 
or volume of tone, is dependent upon the degree of 
strength with which the notes are struck, and this 
should vary from the softest pianissimo to the strong- 
est fortissimo. It is secured by the use of two so- 
called melody pistons operating upon the choking 
boxes, one for the bass, the other for the treble, 
through which the air must pass as it enters to inflate 
the diaphragm pneumatics. The entrance of the air 
to these boxes is controlled by two valves, IP and V s , 
When the music is being played softly, valve V 5 , which 
is controlled by hand, is kept 
closed, and the air flows 
through valve IP. The de- 
gree of opening of Z7 2 is con- 
trolled through a bent rod V 1 , 
attached to and operated by 
a choker pneumatic V s , the 
degree of closure of this 
pneumatic being determined 
by the suction of the main 
bellows, with which it is con- 
nected. The object of this 
choker is to render the flow 
of air to the diaphragm 
pneumatics independent of 
the strength with which the 
main bellows are being work- 
ed; for if the operator is 
pumping hard and the suc- 
tion is strong, the choker 
pneumatic will be sucked 
down upon the inlet valve V 2 , 
throttling it, and maintain- 
ing the moderate inflow of 
air which is necessary when 
playing softly. When it is 
desired to play more loudly, 
the operator, by releasing the 
rod D", opens the valve D 5 
and allows the outside air to 
flow directly to the dia- 
phragm pneumatics, indepen- 
dently of the choker pneu- 
matic V s . The air chamber 
V is divided at its center by 
a transverse diaphragm, and 
a choker is provided for each 
half of the chamber. This 
enables the player to strike 
the keys on either the lower 
or upper half of the register 
with greater emphasis, and 
give to the theme or melody 
a stronger accent according 
as it happens to lie in the up- 
per or lower half of the keyboard. 

Tempo Control. — The control of the tempo depends 
upon the speed with which the music sheet is drawn 
by the rotating spool across the top edge of the tracker 
board, and the speed of the spool is determined by 
the speed of the little five-crank suction motor Z, 
which drives the spool by means of chain and sprock- 
ets. The speed of the motor is controlled by a small 
slide valve, which is set by the operator at the tempo 
indicated on the roll. Now, it will be evident that 
since the speed of the motor will depend upon the 
strength of the air suction, it is necessary to provide 
some form of governor which will maintain that sue- 
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Hon at an even tension; otherwise, the music sheet 
would be run slowly when the bellows were being 
pumped softly, and too fast when they were being 
pumped vigorously. The governor which has been de- 
vised for this purpose is one of the most ingenious of 
the devices controlled by the makers of this player. 
It is a self -choking device of the same principle of ac- 
tion as that used in the two expression control chok- 
ers, above described. It consists of a pneumatic, which 
is interposed between the bellows and the motor, and 
serves automatically to throttle the flow of air through 
the motor, closing when the tension is high, and open- 
ing when it is low. The equilibrium thus automatical- 
ly secured causes the motor to run evenly at the de- 
sired tempo, whether the instrument is being played 
loudly or softly. 

I xiitAsiNG Lever. — Another important device, peculiar 
to this instrument, which assists greatly in allowing 
the operator to impress his personality on the music, 
is a little rocking lever placed on the ledge just below 
the piano keyboard on which the tempo and the choker 
box levers are also arranged, which acts directly upon 
the tempo governor pneumatic, and enables the player, 
by depressing one end of the lever, to instantly close 
the governor valve to any extent he desires, and slow 
down the music, proportionately, even to a full stop. 
By depressing the other end of the lever the tempo 
may be accelerated. It is claimed that the interposi- 
tion of this direct control through the phrasing lever 
has done more than anything else to break up the me- 
chanical effect, and bring the operator as nearly as 
possible into the position of haviiig his hands directly 
upon the keyboard itself. 

The sustaining or "loud" pedal is operated through 
the member a and the levers and C, by a lever placed 
conveniently to hand among the various operating le- 
vers on the ledge below the piano keyboard. 

In concluding our description of this interesting de- 
vice, it should be noted that this player was the first to 
be installed within the piano case itself. In fact, the 
first player was of this character. Subsequently, in or- 
der to enable existing pianos to be played, the in- 
strument was set up in a separate cabinet case. To- 
day, however, the obvious advantages of having a 
piano which is available for use either by those who 
play by hand, or those who play by the music roll, 
are likely to render the company's first style of player 
the prevailing and permanent type. 



THE FIRST MACHINE FOB THE COMMERCIAL PRODUC- 
TION OF WINDOW GLASS BY THE 
SHEET PROCESS. 

(Continued from page 400.) 
molten mass lying adjacent to the edges of the sheet, 
thereby counteracting that tendency to shrink and 
draw rto a thread which is the property of all such 
materials, and which has rendered the problem of de- 
vising a sheet machine so difficult of solution. By this 
means he was enabled to draw continuously sheet glass 
of any desired width and of a thickness varying at the 
will of the operator from 1-16 to % of an inch. Com- 
plete success was not, however, immediate. Ribs or 
wave-like lines or strice were formed upon the surface 
of the finished product in some unaccountable way. 
These were very minute, but still perceptible enough 
to distort the visual rays and to produce unpleasant 
refraction. Although the use of the spheres had over- 
come the difficulty of maintaining the width of the 
sheet, still the presence of the wave lines was so seri- 
ous a defect that it became absolutely necessary to 
remedy it. An elaborate study of the conditions 
which caused these formations was low undertaken. 
After observations and experiments extending over a 
year, it was discovered that the defect was due to sev- 
eral causes, among which was the tendency of the glass 
to receive on its surface impressions from the rough 
side walls of the pot, particularly if the point at which 
the glass left the walls was only a few inches from the 
point at which the glass entered the sheet. Moreover, 
the chilling influence of the atmosphere on the surface 
of the glass, while molten in the working chamber, 
caused it to lie dormant in spots and also to wrinkle 
slightly. These defects were hardly perceptible to the 
eye, but existed nevertheless, and *ere bound to cause 
the disastrous wave lines when tl. j glass entered the 
sheet form. Dust particles dropping into the working 
chamber were also a source of serious trouble. It 
seems that such" particles, however minute, adhering 
to the surface of the molten mass, are gradually incor- 
porated in the sheet, and the blemish made by them is 
elongated so as to produce a wave, line, or cord. Mr. 
Colburn found that by placing near and on each side 
of the sheet a rotating fireclay cylinder D, slightly im- 
mersed in the molten mass (Figs. 6 and 7), and at the 
same time superheating remote portions of the glass, 
the difficulties were overcome. These rollers are ro- 
ts ted in opposite directions during the operation of 
drawing the sheet of glass, and serve not only to im- 
part movement to a portion of the surface of the 
molten mass away from the faces of the sheet during 
the drawing operation, but also to determine the area 
pf the surface in the working chamber or pot, which is 



more or less exposed to the cooling influences of the 
atmosphere, the superheating occurring on that portion 
of the surface of the molten mass to the rear of the 
rollers. These rollers make but one revolution in from 
ten to thirty minutes, depending upon existing condi- 
tions, and serve also as a most perfect equalizer of tem- 
perature of the molten glass in the working chamber, 
which is an absolutely necessary factor in drawing 
an even thickness of sheet glass. A film of plastic 
glass adheres to these rollers and is carried upward 
and over th.e rollers, chilling slightly in the chamber A, 
because of the presence of the water jackets G G, which 
are inserted, one on each side of the emerging sheet 
of glass. These jackets are not designed to chill or 
thicken the sheet, but merely to screen off the heat 
radiating from the revolving white-hot clay rolls. The 
plastic film of glass on the roller., melts off entirely in 
the superheating chambers B B. 

As the sheet of glass is drawn from the mass of 
glass lying between the rollers, and as the spheres im- 
part an outward movement to that portion of the sur- 
face of the mass lying immediately adjacent to the 
edges of the sheet, the following effects are observed: 
The molten glass at and just beneath the surface adja- 
cent to the edges of the sheet moves outwardly and 
away from the central line of the sheet, thus serving 
.to hold the sheet to its full width. As the sheet moves 
upward there is drawn into it some of the surface por- 
tion of the molten mass immediately adjacent to its 
two faces, and also some of the molten glass beneath 
the surface. The skin or surface portion of the glass 
in the working chamber adjacent to the sides of the 
sheet being drawn, becomes the skin or surface of the 
finished drawn sheet. Simultaneously the two rollers 
on opposite sides of the sheet of glass skim some of the 
surface portion of the molten glass lying between the 
rollers and the sheet of glass away from the sheet. 
The result of the combined action of the drawing of 
the sheet and the movement of the rollers is a constant 
skimming of the molten glass lying between the two 
rollers, so that a fresh portion or a new surface is con- 
stantly being exposed to the cooling effect of the atmo- 
sphere, which has not time to form wave lines on its 
surface before it has passed into the drawn sheet or 
over the revolving rollers. Furthermore, the rollers 
serve to bring a supply of fresh and uniformly heated 
molten glass into the area lying between the rollers 
and the sheet. The glass which is skimmed from the 
surface by the rollers and carried over them is sub- 
jected to the superheating action in the chambers B B, 
as already explained, and is melted down so as to free 
the rollers from the adhering film, and restore the film 
itself to a proper working condition. Simple as the 
expedient of the rollers may seem, it meant months of 
painstaking observation and experimenting before they 
were conceived. 

Operated by three shifts of men, of eight hours each, 
three men to a shift (one man filling in the batch to 
the continuous glass-melting tank furnace, one man 
watching the operation of the sheet-drawing apparatus, 
and one man cutting off the glass into sheets and re- 
♦moving them as the sheet emerges from the end of the 
annealing leer) this machine will produce sheet glass 
continuously, month in and month out, twenty-four 
hours a day, stopping only for repairs. The glass 
leaves the machine at an approximate rate of from 
fourteen to twenty-eight inches a minute (depending 
upon whether thick or thin glass is being drawn), and 
uniform quality of glass is maintained regardless of 
the speed at which the glass is drawn. Glass much 
thicker than the heaviest double-strength window glass, 
as well as the single-strength, can be produced with 
perfect ease, the quality being midway between the 
best hand-blown and plate glass. The surface presents 
a most beautiful fire polish. 

After the sheet has been formed it passes from a 
vertical to a horizontal travel over an idler or bending 
roller into an annealing leer, which bending roller 
receives the power necessary to start and keep it in 
motion from frictional power mechanism acting in con- 
junction, with the frictional contact of the traveling 
sheet of glass. This combined application of power to 
the bending roller prevents it from marking or scratch- 
ing the finished sheet. The glass is rendered suffi- 
ciently flexible at the bending point by a series of gas 
flames, as illustrated in Fig. 7. 



The Rumored Wireless Merger. 

John W. Griggs, president of the Marconi Wireless 
Telegraph Company of America, denies published re- 
ports of the entrance of the Marconi companies into 
a merger of English and American wireless telegraph 
companies. 



A 3%-inch rock drill, at full work, has been found to 
require 28 to 32 indicated horse-power at the com- 
pressor, but the actual power used against the rock 
was determined in a certain case to be only 1.7 horse- 
power. On the basis of 28 horse-power at the com- 
pressor, consequently, the efficiency of power at the 
drill bit was only G per cent. 



PRESENT CONDITIONS AT PANAMA. 

President Roosevelt could not have chosen a more 
opportune time for his recent visit of inspection to the 
Panama Canal; for that great enterprise has now been 
carried forward to the point at which the country is 
at last prepared to launch itself actively upon the work 
of construction. Hitherto, as we have shown in our 
editorial columns, the work has been almost entirely 
that of preparation. As far as the engineering staff 
was concerned, such excavation as has been done has 
been, mainly of a tentative and experimental character, 
and directed, first, to the ascertaining of the actual 
value for future construction of the plant which was 
purchased from the French company, with a view to 
determining what must be sent to scrap and what could 
be used to advantage; and secondly, with a view to 
determining the unit cost of construction and the best 
forms of excavating machinery to be installed. The 
cost of excavation is greatly affected by the, weather 
conditions, being of course highci in the rainy season 
than in the' dry. It is found generally to vary in the 
Culebra cut from 50 to 75 cents per cubic yard. 

Organization: Under a recent executive order, the 
plan of administration has been simplified so as to 
concentrate the executive staff upon the Isthmus and 
render its work more simple and direct. The Isthmian 
Canal Commission will hold quarterly sessions on the 
Isthmus of Panama during the first week of February, 
May, August, and November of each year, and under 
the supervision of the Secretary of War, and subject 
to the approval of the President, it is charged with 
the general duty of the adoption of plans for the work 
of construction; the purchase of supplies; the employ- 
ment of officers and laborers; the operation of the 
Panama railroad and the steamship lines; the govern- 
ment and sanitation of the canal zone; the making of 
all contracts for construction; and with all other mat- 
ters necessary for the construction- of the canal as 
provided for by the Act of June 28, 1902. The old 
Executive Committee is abolished, and in order to 
promote harmony and secure results by the most direct 
methods, a new organization has been created, consist- 
ing of a chairman and seven heads of departments. 
The chairman, to whom supreme authority is thus 
given, is T. P. Shonts; and under him are seven depart- 
ments. The First Department will be presided over 
by the Chief Engineer, who will have absolute charge 
of all engineering and construction work; the opera- 
tion of the Panama railroad as far as it affects canal 
construction; and the custody of all supplies and plant. 
In the absence of the Chairman from the Isthmus, the 
Chief Engineer will act for him in all matters requir- 
ing prompt attention. The Second Department, pre- 
sided over by General Counsel Richard Reed Rogers, 
will be concerned with the administration of civil 
government within the canal zone, and he will exercise 
through a local administrator the authority heretofore 
vested in the Governor of the Canal Zone. The Third 
Department, presided over by the Chief Sanitary 
Officer, Gen. Gorgas, will be concerned with all matters 
of sanitation within the canal zone, in the cities of 
Panama and Colon, and in the terminal harbors. The 
Fourth Department, presided over by the General Pur- 
chasing Officer, will be concerned with the purchase 
and delivery of all supplies, machinery, and necessary 
plant. In the Fifth Department, the General Auditor 
will have charge of general bookkeeping, property ac- 
counts, statistics, etc., and the audit of the govern- 
ment of the canal zone. In the Sixth Department, the 
Disbursing Officer will have charge of timekeeping and 
the preparation of payrolls and vouchers; and lastly 
the Manager of Labor and Quarters will have charge 
of the employment of all necessary labor; of the gen- 
eral personal record of all employees; of all quarters 
provided for the same; and of the operation of commis- 
sary hotels and mess houses. 

Thus we find that the government has at length 
adopted what is practically the carefully elaborated 
and long-tested system used by our great railroad cor- 
porations in carrying out important works of construc- 
tion and maintenance. 

The Contract: Originally it was the intention of 
the Commission to build the canal with its own organi- 
zation and labor. But because of the present unpre- 
cedented and greatly extended industrial activity, and 
the consequent violent competition for all classes of 
superintendents, foremen, sub-contractors, skilled me- 
chanics, and even ordinary laborers, it. became appa- 
rent that it would take the Commission several years 
to secure men and build up organizations for construc- 
tion, which would equal in efficiency those which are 
now controlled by the leading contractors of the United 
States. The Commission came to the conclusion that 
by gathering together a trained corps of its own engi- 
neers and administrators of the highest experience and 
efficiency, and then calling in one or more of the largest 
contracting firms to do the actual work of construction 
under their guidance, it would be possible to complete 
the canal in shorter time and for less money than by 
day labor. Of the different forms of contract, consid- 
ered, it was decided that the best proposition would 
be to let the actual work of construction to an associ- 



4°4 



Scientific American 



December i, 1906. 



ation of contractors, each of which was an expert in 
some one or other of the branches of the work, on what 
is known as the percentage basis. The invitation for 
proposals based on this plan are now being considered 
by a large number of firms, and will shortly be opened 
by the government. Under this arrangement the con- 
tractor who receives the award will be paid an agreed 
percentage upon the estimated reasonable cost of the 
actual construction work as fixed by an engineering 
committee of whom the contractor will name two and 
the Commission three. This committee will estimate 
a reasonable time for completion of the canal, and a 
system of premiums and penalty, according as the 
contractor does 
the work with- 
in or b e y o n d 
such estimated 
time or cost. 

Bids from 
any association 
of contractors 
having an 
available capi- 
tal of $5,000,- 
000 may sub- 
mit proposals, 
and the bids 
must be accom- 
panied by a 
check or depos- 
it of $200,000. 
The successful 
bidder must 
provide a bond 
of $3,000,000 
for the faithful 
performance of 
the work. If 
the contractor 
fails to com- 
plete the work 
within the time 
specified, h e 
will forfeit, for 
each month's 
delay, $100,000. 
If the work is 
completed i n 
less than the 
specified time, 

he will be paid a premium of $100,000 for each month's 
time that is saved. The contractor must commence 
work within sixty days from the signing of the con- 
tract. He must perform the work in a manner that 
meets with the approval of the Chief Engineer of the 
Commission, and he must carry on the construction 
work, if-required, during the night as well as the day 
In such shifts as the Chief Engineer shall direct. 

Construction Plant: During the past year the 
engineers have been making use, as far as practicable, 
of the French machinery, with a view to determining 
how much of it can be used in future operations. Inci- 
dentally, experiments with this plant have served as 
ar. excellent guide in determining what character of 
new machinery it would be best to purchase. The vast 
amount of machinery shipped to the Isthmus by the 
French included 240 small Belgian locomotives which, 
after standing unused for twenty years, were, strange 
to say, found to be in first-class condition. The French 
had coated the interior of the boilers with oil, and the 
bright parts with white lead and tallow. Some of 
these engines, whose tractive power was only from 



11,000 to 12,000 pounds, were put in use until more 
modern locomotives could be brought from the United 
States. The new locomotives of the American type, 
of which about 150 were ordered, have cylinders 19 x 24 
or 20 x 26 inches. They are used in hauling dirt ^trains 
and serving the steam shovels in the various cuts. The 
Commission also found about 3,000 French and Belgian 
dump cars of the small capacity of 5 to 8 cubic yards. 
These were put in service, but are too small adequately 
to serve the modern steam shovels. 

The French methods of excavation consisted of side 
excavations with buckets, swinging derricks, of which 
about 250 were found by the Commission, and cableway 




One of the Fine Roads Being Constructed by the Canal 
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outfits. All of these methods were found to be too' 
slow and expensive to be suitable for up-to-date con- 
tractors' methods; this conclusion having been reached 
after a thorough test of the French machinery, as men- 
tioned above. As the result of the experience gained, 
the engineers decided that the best method of excava- 
tion would be to use powerful American steam shovels 
with dippers of from 3 to 5 yards capacity, and a large 
number of these are now doing good work. 

The small French dump cars have been replaced by 
specially-designed cars built in the United States. 
These cars are 40 feet in length. Already over 1,000 * 
of them have been delivered at the Isthmus. Spe- 
cial side-unloading plows with unloading engines capa- 
ble of giving a cable pull of 60 tons have been provided, 
and this plant is proving very efficient. 

A large amount of the French machinery found at 
the Isthmus has been made use of for different classes 
of work from that for which it was designed. Thus, 
dredging engines have been erected as stationary shop 
engines, and excavating cableway engines installed for 
handling coal cars and coal chutes. Large stocks of 



rolled steel, steel plate, etc., have been utilized in the 
construction of shop roofs, reservoirs, - and tanks for 
various purposes; while a number of Scotch boilers 
have found their way into boiler plants to supply steam 
for various shop purposes. Another important work has 
been the construction of a system for the supply of 
compressed air for drilling in the various large cuts 
on the canal. For this purpose three large compressor 
plants are under construction, which together will have 
a capacity of 30,000 cubic feet of air per minute. The 
air will be carried by a main pipe 10 inches in diame- 
ter, which will extend for the whole distance of 12 
miles through the Culebra cut, and at 1,500-foot inter- 
vals there will 
be 10 - i n ch 
valves for sup- 
plying the air 
to adjoining lo- 
calities. 

Although the 
French ma- 
chinery found 
at a distance 
of four or five 
miles from the 
coast was in 
a n excellent 
state of preser- 
vation as far as 
the metal work 
was concerned, 
the floating 
dredges, scows, 
] etc., lying near 
the sea were so 
badly decayed 
and rusted 
' that they are 
fit for nothing 
but scrap, and 
One of our il- 
lus t r a t i o n s 
shows- some of 
the costly ma- 
chinery as it 
stands or 
floats to-day. 

Labor; At 
the opening of 
constru c t i o n 
the Commission had to depend upon such mechanics 
as had been gathered up from the French forces and 
from Central and South America. During the past 
twelve months, however, it has been possible to secure 
an excellent grade of American mechanics who, on 
finding that the sanitary conditions are no worse and 
often better than can be found in our own Southern 
States, have gone to the Isthmus in satisfactory num- 
bers. The pay is naturally high, steam shovel engi- 
neers getting $210, locomotive engineers $125, "drill run- 
ners $180, and general foremen from $200 to $225 per 
month. All monthly employees are taken from New 
York to the Isthmus free of charge, and pay com- 
mences from the day the vessel leaves New York. When 
the -men reach the Isthmus they find living quarters 
provided, consisting of a room with bed, mattress, and 
pillow, and board is furnished at the rate of about 
$27 per month. Good men are encouraged to bring 
down their families, and at all points where skilled 
labor is employed, there is furnished reliable water 
supply and a good government commissary. An engi- 
neer writing in our esteemed contemporary, the Engi- 
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neering Record, states that as regards the men's physi- 
cal condition, there is no reason why one who is free 
from any kidney or liver trouble would not be as safe 
working on the Isthmus as almost anywhere in our 
own Southern States. He further states that the chief 
trouble from the climatic conditions is that the work 
is hindered by the occurrence of slides and the soften- 
ing of the roadbed. The humidity of the atmosphere 
is entirely different from that of our interior States; 
while the temperature varies from 80 to 87 degrees in 
the shade. There is always a breeze when one is 
under cover, and a blanket is desirable on every night 
in the year. 

The General Plan of Construction: The bids 
which are shortly to be opened are made upon the 
plans for an 85-foot-level lock canal, of which we gave 
full description and illustration in the Scientific 
American of March 10 of this year. This is the canal 
recommended by the minority of the consulting board 
and adopted by the Canal Commissioners. The only 
important change that has been made is toward the 
Pacific end of the canal, where the location of one of 



tion will be never less than 300 feet wide, and the 
total amount of excavation in this section is estimated 
at 24,000,000 cubic yards. Through the Culebra cut, 
a distance of 4.7 miles, the canal will narrow down to 
200 feet, and out of this 39,000,000 cubic yards of clay, 
earth, hardpan, and volcanic material must be removed. 
At Pedro Miguel, 40 miles from deep water on the 
Atlantic, will be a single lock in duplicate, with a lift 
of 30 feet. This will call for over half a million cubic 
yards of concrete and 10,000 tons of steel for the gates. 
Then will follow Lake Soza, 4% miles in length, in 
which section the amount of excavation will be less 
than 2,000,000 yards. The Soza locks will be in a 
flight of two with a lift of 27% feet each. These works 
will call for nearly 1,000,000 yards of concrete and over 
18,000 tons of steel for the gates. The formation of 
this lake will call for the construction of three dams 
containing about 12,000,000 cubic yards of material. 

The Panama section, reaching from Soza locks to 
deep water in Panama Bay, a distance of four miles, 
consists of a channel 50 feet deep below mean tide and 
500 feet in width. The mean rise and fall of the tide 



submarine lamp is described. It will hardly seem 
necessary to direct the attention of anyone to the de- 
sirability of pure water, yet in an article on water 
for table use some very common errors are exposed. 
Dr. Alfred Gradenwitz writes on a new stenographic 
machine. Prof. Edward C. Pickering discusses the 
need of an international southern telescope. Mr. Craig 
S. Thoms's interesting paper on "How Seeds are Car- 
ried" is continued. Mr. Walter J. May gives some 
hints on melting metals and alloys. 




Automobile Notes. 

The Berlin Automobile Show was inaugurated on 
the- 1st of November in the presence of a large crowd. 
It is held in the Exposition Palace of the Zoological 
Gardens. Besides two main halls for the cars, there 
is a third for motor boats and heavy-weight cars. Ow- 
ing to an indisposition, the Emperor, who was to have 
presided, could not appear, but he was represented by 
the Crown Prince on this occasion, accompanied by 
Prince Henry of Prussia. The handsomely decorated 
stands show the most recent cars of German, French, 
Italian, English, and other makes. On the 6th the 
Emperor made a visit to the show. One of the feat- 
ures is the number of automobile cabs for public use 
which are exhibited. This is one of the questions of 
the day in Germany, and the new cabs are meeting 
with favor. Numbers of them are running in Berlin, 
and Hamburg is commencing to use them. The show 
promises to be a great success. It is organized by the 
Imperial Automobile Club of Germany, of which the 
Duke of Ratibor is president. 

At the Dourdan races held in Prance the world's 
record for the kilometer (0.62 mile) was lowered to 
20 seconds by Guiness upon a Darracq racer. The rec- 
ord was held for a long time at 21 3-5 seconds by Baras 
on a Darracq car and was then lowered by Hemery on 
the same make of car to 20 3-5 seconds in December, 
1905. It thus took over ten months to beat it by 3-5 
second, and the victory still falls to the Darracq racer. 
In the Dourdan race a 200 horse-power car of this type 
was entered, and Guiness piloted it. This is a formid- 



Dam at Camancho for Drinking Water Supply. 

the dams at the Pacific end of Lake Soza has been 
changed, the new site lying about half a mile nearer 
t:i the axis of the canal than formerly. The statement 
of the plan of construction of the canal, drawn up for 
the general information of bidders, arranges the work 
under fourteen sections. , First is the Colon section, 
from the Caribbean Sea to the mouth of the Mindi 
River, which consists of a channel 42 feet deep at mean 
tide and 500 feet in width. It is not intended at the 
present time to construct the breakwater and jetty for 
the protection of this channel. Here it will be neces- 
sary to dredge out 8,455,000 cubic yards, mostly of soft 
mud, part or all of which may be deposited in the 
Gatun 'dam. Then follows the section from the mouth 
of the Mindi River to the Gatun locks, which will be 
42 feet deep and 500 feet wide, and will involve 11,000,- 
000 cubic yards of excavation. The Gatun locks are 
to be in duplicate, two sets side by side. It is not yet 
decided whether to build a flight of three locks of 
28 1-3 feet lift each, or a flight of two locks of 42% 
feet lift. The size of the locks may be increased to 
100 by 1,000 feet; but on the present design of locks 
95 x 900 feet, the amount of excavation will be 3,660,- 
000 cubic yards, and of concrete 1,302,780 cubic yards, 
while the steel gates will call for about 15,000 tons of 
steel. Each leaf of these gates will measure not less 
than 50 feet in width and 75 feet in height. Truly 
gigantic proportions. 

Adjoining the locks will be the Gatun dam, which it 
is proposed to build by sluicing material from the 
excavated canal prism. The dam will be 7,700 feet 
in length, 135 feet in height, and will measure 2,625 
feet wide at its base. In this dam alone there will be 
21,200,000 yards of material. In the center of the dam 
will be the regulating works for controlling the height 
of the water. The lake thus formed will have an area 
of 110 square miles, and for a distance of 15% miles 
the channel will be at least 1,000 feet wide, with a 
minimum depth of 45 feet, which depth of water will 
be obtained throughout the whole surface level of the 
lake extending for 32 miles through the Culebra cut 
to Pedro Miguei locks. The channel in the lake sec- 
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is 15 feet, but it may reach 22 or 23 feet. Finally, the 
Panama railroad will have to be relocated throughout 
almost the entire distance from the mouth of the Mindi 
River to Panama. 



The Current Supplement. 

The Ader "Avion," a beating wing flying machine, 
forms the subject of the opening article of the cur- 
rent Supplement, No. 1613. James Alexander Smith's 
treatise, "The Air in Relation to the Surface Con- 
densation of Low Pressure Steam," is continued. Dr. 
H. W. Wiley writes on industrial alcohol, and gives 
some of its uses. Among the novelties described are 
alcohol stoves, lamps, coffee roasters, flatirons, heat- 
ers, motors, and the like. Furthermore, he dwells 
upon the use of denatured alcohol and the manufac- 
ture of coal-tar dyes, smokeless powder, ether, medi- 
cines, artificial silk, artificial vinegar, flavoring ex- 
tracts, and wine. Dr. J. W. Martin publishes some 
remarks on the manufacture of malt. The use of tar 
on roads is discussed by Mr. James Owen. A novel 



able-looking racer and has mounted on it an 8-cylinder 
motor with the cylinders placed at an angle. First it 
started off for the mile dash, and covered the mile in 
47 2-5 seconds, as registered by the Mors electric 
chronometer, which we have already described. On 
resetting the device for the kilometer distance, the 
Darracq racer made a fresh start, after a number of 
others who did not make over 26 3-5 seconds, and suc- 
ceeded in covering the distance in 20 seconds exactly, 
which is a fine performance and lowers the world's 
record. 

-*m - 1 m I » 

As the result of continued rainstorms, the Trans- 
Baikal Railway has been washed away and damaged 
at several points; while the railway running round 
the southern end of Lake Baikal has suffered very 
much from great landslips between the stations of 
Baikal and . Slyudyanka. Two trains have been over- 
whelmed by these landslips; two soldiers were killed, 
several of them were injured, and many of the cars 
were wrecked. 
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BEAUTIFYING THE ROADBED BY SODDING. 

What an ideal roadbed should be, both for wearing 
qualities and appearance, is shown in four stretches 
of the main line of the Pennsylvania Railroad be- 
tween Philadelphia and Pittsburg. Grassy banks slop- 
ing smoothly down, when the tracks are in a cut, are 
the features that strike the passenger's eye. It might 
be supposed that these sodded slopes are put there 
solely to please the eye, to make the Pennsylvania a 
good road to look at as well as to ride upon. This 
is a mistake — the grass is more useful than orna- 
mental, and eventually it will mean the saving of thou- 
sands of dollars now spent on "maintenance of way." 

"Water," said a prominent railroad official in a re- 
cent lecture, "is the greatest enemy of the roadbed." 
Water flowing down unsodded slopes causes erosion, 
washing dirt and stones into the ditch beside the 
track,' and choking drainage. Perfect drainage is one 
secret of success in the maintenance of roadbed. 

It was in the summer of 1905 that President Cas- 
satt suggested 
the present im- 
provement, i n 
order to reduce 
the cost of 
maintenance as 
well as to make 
travel for the 
patrons of the 
Pennsy 1 v a n i a 
safer, more com- 
fortable, and al- 
together more 
agreeable. H e 
appointed a 
committee of en- 
gineers of the 
company to pre- 
pare plans for a 
roadbed with 
draining facili- 
ties as near per- 
fect as possible, 
and the fifteen 
miles of new 
roadbed is the 
result of the 
committee's re- 
port. One of the 
two five -mile 
«tretches of 
roadbed is near 
Lancaster on the 
Philadelphia di- 
vision, and the 
other near New 
Port, on the 

middle division. The two shorter stretches, two 
and a half miles each, are on the Pittsburg divi- 
sion, one near Cresson on the western slope of the 
mountain, and the other about fifty miles east of 
Pittsburg, at Hillside. 

The Pennsylvania requires a ditch, ten and a 
half feet wide, on each side of a four-track road, 
and the bottom of the ditch must be three and a 
half feet below the level of the top of the tie. 
That means that there must be a decided slope 
from the lowest part of the roadbed to the ditch, 
so that water settling through the ballast will flow 
off rapidly. 

The ditch itself is of ordinary soil, but the com- 
pany has tried the experiment, in some places, of 
sprinkling it with oil to keep down both weeds and 
dust. Whatever method is adopted, the important 
object is to keep the ditch clean and unob- 
structed. It has been found that the sodded banks 
assist greatly in this. When it rains, the water 
pours down over them without bringing anything 
with it, and follows the ditch to the nearest outlet. 

The cost of the improvement of even the fifteen 
miles has been very high. Seventy-three thousand 
cubic yards of new ballast were used in that short 
distance. This ballast was not to make the track more 
steady— the supply already there was sufficient for 
that— but to make the drainage perfect. The cost of 
sodding with blue grass was an even greater item. It 
was calculated by the engineers that sixty per cent of 
the entire cost was for cutting down and sodding the 
slopes. 

The money will all come back, though, in saving of 
maintenance expenses. At present, work trains, 
crowded with laborers, have to be on the move all the 
time, for clearing ditches and putting in new ballast 
where it is necessary. In addition to the great cost 
of labor, the interference with traffic is a most impor- 
tant consideration in this constant overhauling. 



Engines Driven by Blast-Furnace Gas. 

In order to show the great benefit which is obtained 
by operating low-carbon gas engines directly from 
blast-furnace gases we may cite some of the recent 
figures which have been taken from experiments made 
on the Continent, where many such motors are in use 
in blast furnaces for operating rolling mills and other 
machinery. In the blast furnace, the production of 
gas available for the engines is stated to be 2,700 
cubic yards per ton of pig iron produced, making the 
necessary deductions for losses and for the quantity 
of gas needed for the reheating. The gas gives from 
800 to 1,000 calories per cubic yard. This quantity of 
gas utilized in a steam engine, by burning it under 
the boilers, would give only an amount of energy 
available represented by 260 horse-power-hours, while 
in the case of motors which use the explosive force 
of the same amount of gas we find that the energy is 
three times the above amount. This is greatly in 
favor of the use of such engines, especially as they 





Antimony has a hardening effect when added to lead; 
a small quantity of bismuth gives the alloy the prop- 
erty of expanding at the instant at which it solidifies, 
the result being a perfect cast from the mold. 



BEAUTIFYING RAILROAD ROADBEDS AND PROTECTING SLOPES BY SODDING. 



are now very reliable in their action and are built in 
large sizes. As the blast-furnace gas does not contain 
any products of distillation, but only a quantity of 
water vapor and dust which are easy to separate, the 
engines do not need to be cleaned as often as ordinary 
gas engines. With a good set of scrubbers for the gas, 
a motor can be operated several months at a time 
without needing to be cleaned. Seeing that the blast- 
furnace gas does not contain hydrogen, there is no 
danger of a premature explosion of the gas in the 
motor, even when working at a very high compres- 
sion. 

■»»■>« 

The native mass copper of Lake Superior has the 
highest electric conductivity of any known copper. A 
sample, cut from the most compact portion of a mass, 
rolled and drawn into a wire n" 0.104 inch diameter 
and annealed, gave a conductivity of 102.5 Mathiesson 
standard. Cathode copper, carefully deposited with a 
low current, and prepared in the same way, gave just 
as high a conductivity. 



THE ANCESTORS OF THE ELEPHANT. 

The ancestors of the elephants of the present day 
have become well known to palaeontologists through 
the fossilized remains, and even frozen carcasses, 
which have been found practically all over the world. 
The two living species of elephant are the last surviv- 
ors of a group generally known as mammoths or mas- 
todons, which formerly spread over all the great conti- 
nents and inhabited temperate and Arctic as well as 
tropical regions. Various species of these elephants 
or mammoths have been found in every country of 
Europe, in Asia and Africa, and in the western hemi- 
sphere from Alaska to Argentina: The remains of 
these giant creatures are so abundant in Siberia, that 
fossil ivory forms a fairly large article of commerce. 
The mastodons, distinguished from the true elephants 
principally by a less complete specialization of the 
grinding teeth, had an almost equally extensive range, 
but inhabited more especially the temperate regions 
during the Pliocene and Pleistocene epochs. Primitive 
mastodons lived in Europe and North America 
during the Miocene epoch. They were of smaller 
size than the later mastodons, and had small tusks 
in both upper and lower jaws. In some of the 
older species the upper tusks curved downward, 
and the lower ones upward, in a manner that indi- 
cates their origin from chisel-shaped incisors, like 
those of rodents. From this stage up to the pres- 
ent elephant a complete evolutionary series can 
be traced, but the earlier stages in the develop- 
ment of the Proboscidea are not known, though 
they are probably Asiatic. Mammoths have been 
found in the Arctic regions imbedded in masses 
of ice, which so preserved them that the flesh 
could be used as food for sledge dogs and even 
human beings. This preservation has enabled us 
to become familiar with the mammoth in every 
particular, even to the food upon which it lived, 
for quantities of this have, in certain instances, 
been found between the animal's jaws, or partial- 
ly digested, in the s' eh. 

Although the elephant can be considered an 

ungulate, never- 
theless he pre- 
sents such re- 
markable differ- 
ences in the 
structure of the 
skull, that nat- 
uralists have 
given him an 
isolated posi- 
tion in the ani- 
m a 1 kingdom. 
The skull in- 
cludes many 
prominent 
bones, and has 
numerous i n - 
ternal passages 
separated b y 
partitions. The 
nasal bones are 
short, and the 
nostrils form 
a n upwardly- 
leading duct. 
Compared with 
the size of the 
skull, the brain, 
although the 
largest foiin d 
among the 
mammals, is ex- 
ceedingly small 
and has strong- 
1 y developed 
convolutions. As 
in the rodents, 
the teeth are 
composed of in- 
cisors and molars only. The modern elephants belong 
to the specially-created sub-class Proboscidea, which 
comprises only two varieties, and the elephant, there- 
fore, stands alone in the animal world, a paradox in 
the natural systems based upon consanguinity or upon 
descent. 

The first traces of pachyderms in any way related 
to the elephant are found in the Miocene period. In 
those days the climate of the temperate zone was sub- 
tropic, and together with the tapir, still found in Cen- 
tral and South America and in southern India, the 
dinotherium roamed the luxuriant forests of his habi- 
tat. Piece by piece the bones of this proboscidean 
have all been gathered, and show that he was an ani- 
mal some 14 feet in height, with a trunk and long 
column-like legs. Most peculiar is the- formation of 
the lower jaw, the forward portion of which is con- 
siderably elongated. This strongly-developed symphy : 
sis bends downward at right angles, and carries a 
pair of strong incisors turned backward, describing a 
curve not unlike that of the tusks in the upper jaw of 
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the walrus. These tusks show in cross section a dense, 
concentric, radiating mass of ivory, the outer surface 
of which is sometimes circular and sometimes oval. 
The lower jaw of the dinotherium is unique among all 
mammalian jaws, and constitutes an especial differen- 
tiation of species. The resemblance between the mo- 
lars of the dinotherium and the tapir is very strong, 
and from this resemblance Cuvier was led to conclude 
that the first discovered remains of a dinotherium 
were those of a tapir. The species is found in the 
middle Miocene strata of central and southern Europe 
and in the upper Miocene to the lower Pliocene in the 
same regions, as well as in the upper I.Iiocene of south- 
ern Asia. In the masto- 
don the formation of the 
head was more elephant- 
like, while the body was 
longer and heavier than 
that of the elephant, with 
thicker bones. The cervi- 
cal vertebrae were not so 
short, and consequently 
the neck was longer and 
more mobile. During the 
middle Miocene, mastodons 
inhabited central and 
southern Europe and north 
Africa, and during the up- 
per Miocene southern and 
eastern Asia as well. The 
habitat remained the same 
for the entire Pliocene 
period, with which they 
disappeared, the cause of 
the disappearance being 
unknown, although it has 
been conjectured that man 
had a hani in the destruc- 
tion of the genus. In 
North America the re- 
mains are first found in) 

the upper Miocene, becoming more widely distributed 
in the lower Pliocene, and being found in the begin- 
ning of the upper Pliocene in South America. In both 
North and South America they are found even down 
to the Pleistocene period, but for some inexplicable 
cause they disappear with the first appearance of man. 
The geologically older forms of the genus Mastodon 
possess, besides a .pair of huge auxiliary canines or 
tusks, a similar pair somewhat less markedly de- 
veloped in the mandible. The mandible tusks are, 
however, not downwardly disposed as in the jaw of 
the dinotherium, but project forward with a slight 
upward curve. The mastodon molars resemble those 
of such suilline animals as the hippopotamus, but in the 
later forms the structure of the molar more closely 
approaches that of the elephant grinder until a com- 
plete transitional form is developed, occurring with a 
simultaneous retrogression of the symphysis together 
with the disappearance of the mandible tusks. The 
mastodons had a more compact dental enamel than any 
of the other mammals and were, on that account, good 



masticators, the food of the genus undoubtedly con- 
sisting of plants, reeds, and twigs of trees. 

The later upper Pliocene mastodon when mature no 
longer had mandible tusks, the alveoli, or sockets, soon 
growing together after the milk tusks had disappear- 
ed. The molars in this species are characterized by 
alternating cusps in each half ridge. The Ohio spe- 
cies, called by the Indians "Father of Oxen," is better 
known and is generally recognized as typical. Of 
this species the most complete skeletons have been 
obtained from the banks of the Hudson, but large 
quantities of bones have been found in the salty bog 
soil of Big Bone Lick, Kentucky. The bones are very 




Mastodon Bones Found in American Gulch, 

massive and the vertebrae long, while the upper tusks 
have a decided upward curve. 

A transitional form between the later mastodon and 
the elephant is found in the stegodon. In this genus 
the lower incisors are lacking and the upper are 
enormously developed, while the molars consist of from 
six to twelve low convex transverse ridges, the depres- 
sions between which are usually filled with cement. 
The genus has four species, and it flourished ' from the 
Pliocene to the Pleistocene in southern India and east- 
ern Asia. 

The elephant evidently at some time migrated from 
his primeval southern Asiatic home. At the present 
time the last species inhabit southern Asia and the 
tropical regions of Africa, whither they migrated at a 
comparatively late period. 



The list of vessels which tive been engined in Eng- 
land with Parsons' turbines to date represents a total 
horse-power actually completed of about 280,999. 



The Temperature at Which Water Freezes in Sealed 
Tubes. 

Prof. H. A. Miers, F. R. S., of Oxford, and Miss F. 
Isaac presented an important communication on "The 
Temperature at Which Water Freezes in Sealed 
Tubes," before the recent meeting of the British Asso- 
ciation. The authors had shown in 1905 that in a 
cooling supersaturated solution in which a few crystals 
were growing while the solution was being stirred, the 
refractive index rose to a maximum at a certain tem- 
perature and then fell suddenly; at that moment pro- 
fuse crystallization took place. As the same solution 
inclosed in a sealed tube, so as to be protected from 

access of crystal germs, 
crystallized in a shower 
at exactly the same tem- 
perature, this seemed to 
be the temperature of 
s p o n t aneous crystalliza- 
tion. Crystallization at a 
lower temperature could 
be produced only by in- 
oculation of the solute — 
the nitrate, chlorate, 
chloride, sulphate of sod- 
ium, various alums, etc. — 
or of an isomorphous sub- 
stance. The present sixty- 
eight experiments, Prof. 
Miers stated, had been 
made with water inclosed 
in sealed tubes which 
were continuously and 
violently shaken in a bath 
of brine, cooled by means 
of a refrigerating coil, and 
stirred by a wooden 
plunger of horse-shoe 
shape perforated with 
holes. The initial brine 
temperature ranged from 
+ 9 deg. to — 2 deg. C, and the rate of fall was about 
2 deg. per hour. The tubes were of ordinary or Jena 
glass; some were newly made up, others had been used 
for weeks; the water was tap water, or distilled water, 
or pure water of conductivity 1.1 X 10-"; the tubes 
were about half full, and the experiments lasted from 
seventy to five minutes each. All the tubes froze at 
temperatures between — 2 deg. and — 1.6 deg. C, the 
mean for all the experiments being — 1.86 deg. C, and 
for the pure water — 1.9 deg. C. The ice generally 
made its appearance at the bottom of the tube, and 
grew at first rapidly in fan-like crystals, and then in 
a cloudy shower. The authors concluded that — 1.9 
deg. C. was the temperature at which pure water froze 
spontaneously in the absence of solid germs of ice, and 
it was remarkable that, according to Pulfrich, this was 
also the temperature at which supercooled water pos- 
sessed a maximum refractive index. The effect of 
friction had been studied by introducing glass, garnet, 
or lead into the tubes; the water then froze at — 0.4 
deg. C. 




Mastodon Head Unearthed at a Depth of Forty-two Feet. 

Length, 4 feet ; width, 2 feet 4 inches ; tusks, 7 feet 6 inches. 

THE ANCESTORS OF THE ELEPHANT, 



Mastodon Skull and Tusk Found in Quartz Creek, 
Yukon Territory. 
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A NOVEL TWO-PART HOOK. 

The ordinary hook, used by lumbermen for attach- 
ing a cable to a log, is quite liable to become un- 
hooked whenever the cable is slackened. To prevent 
such annoying occurrences, Mr. Elias Carlson, of Ka- 
lama, Cowlitz County, Wash., has invented a two-part 
hook so designed that it cannot accidentally be un- 
hooked. As shown in the accompanying engraving, 
the improved device consists of two overlapping hook 
members mounted to swing upon a bolt to which the 
usual shackle is secured. Contrary to the common 
practice, the hook members swing laterally toward 
each other, that is, the axis is parallel to the general 
planes of the hook members instead of being at right 
angles thereto, as in previous two-part hooks. The 
overlapping portions of the hook members are flat- 
tened at their adjacent sides, so that when they are 
swung to closed position the ends will offer no pro- 
jecting obstruction to the free movement of a cable 
within the closed hook. In this position the mem- 
bers form a practically continuous closed ring. In 
order to keep the members in closed position they 
are attached to a spring, which is coiled on the bolt 
in a recess between the members. The extent to 
which the hooks may be opened is limited by a pin 
on one member, which engages a slot in the other. 
One of the principal advantages of the invention is 
that the hook is free from any projecting parts, which 
are liable to catch on brush, or the like, in logging 
operations. Another important feature of the inven- 
tion is that the ends of the shackle are on the outside 
of the hook, and thus do not interfere with the cable. 



AN IMPROVED TIE-BAR. 

A tie-bar of very simple design has recently been 
invented by Mr. J. F. McKechnie, of Eleele, Kauai, 
Hawaii Territory. The device is particularly adapted 
for connecting the rails of a railway track at curves 
to prevent the rails from spreading. It may also be 
used to advantage on such portions of the track as 
run over soft ground, or at other dangerous spots; 
for the rails are tied to gage, and cannot be displaced. 
Furthermore, the tie-bar relieves the ties of undue 
strain. The chief merits of the improved tie-bar lie 
in its simplicity of construction; the facility with 
which it may be attached to the rails, and its abso- 
lute fixity when applied. A plan and a side view 
of the invention are shown in Figs. 1 and 2 of our 
engraving. It will be observed that the tie-bar com- 
prises a tie-rod with hooked ends, which engage brack- 
ets secured to the opposite rails, the members being 
locked in place by a key driven between one end of 
the tie-rod and a hook on the adjacent bracket. This 
bracket is shown in detail in Fig. 3, and it differs 
from the other bracket, Fig. 4, in having a longer 
base, which is hooked under at its inner end. Each 
bracket is formed with a longitudinal slot in the base, 
and a groove leading from the slot to the inner end 
of the base. Each bracket is also formed at its outer 
end with an upright projection of such shape as to 
closely fit the outer face of the rail which rests on 
the bracket. This projection is braced by a flange or 
web. The device can be applied to the rails in a 
few seconds. First the brackets are slipped under 
the opposite rails, then the hooked ends of the tie- 
rod are inserted through the slots in the brackets, 
after which the key is driven in place between the 
hooked base of the bracket, Fig. 3, and the rod. It 
will be noticed that this end of the rod is formed with 
a heel adapted to bear against the base of the rail. 
Evidently the rod can easily be removed when de- 
sired, by driving out the key; but it is absolutely 
fixed against accidental misplacement. The grooves 
in the base fit closely against the rods, and prevent 
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the brackets from creeping along the track. We are 
informed that the invention has been put to a severe 
practical test on a railroad for four years, and has 
given entire satisfaction. 



Evening Technical Courses at Columbia University. 

The Board of Extension Teaching of Columbia Uni- 
versity announces a series of nine evening technical 
courses which will be given at the university this 
winter, beginning December 3, and lasting twenty 




& NOVEL TWO PART HOOK. 

weeks. The courses are under the immediate direc- 
tion of Prof. Walter Rautenstrauch of the Faculty of 
Applied Science, and are to be given by professors 
and instructors of the university, and other persons 
especially qualified. Moderate fees ($7.50 to $15) are 
charged, and most of the courses are for two even- 
ings a week. The courses are as follows: 

Engineering Physics: As illustrated in the mechan- 
ical plants of modern buildings. (1) An elementary 
study of physics; (2) a practical study of steam and 
electrical machinery, heating, ventilating, water sys- 
tem, wiring, elevators, etc., included in the plant of 
Columbia University. For two classes of students: 
those wishing an introductory study of physics as 
preparation to advanced study in electricity, steam, 
etc., another winter; those desiring practical training 
for positions as superintendents of buildings, engi- 
neers, janitors, etc. 

Elementary Mathematics: Those parts of arith- 
metic, algebra, geometry, and trigonometry used in 
technical work. Practice with engineering handbooks, 
tables, etc. 

Drafting: A beginner's course; fits for positions as 
draftsmen; reading of drawings, etc. 

Strength of Materials: A lecture course for those 
who design or manufacture machinery or modern 
structures. With this course should be taken either 
the first or second of the two following courses in 
design. 

Machine Design: Advanced drafting, computations, 
and designing for persons engaged in the design and 
manufacture of machinery. 

Structural Design: Advanced drafting, computa- 
tions, and designing for those who do structural work. 

Electrical Engineering: A course especially for 
those engaged in electrical work of any sort. 

Steam Engineering: A course for those engaged 
in the manufacture or management of steam machin- 
ery of any sort. 

Special Engineering Problems: A study of any 
special elementary or advanced engineering problems 
desired by the student. Individual instruction will be 
arranged for such a period of time as the special 
problem may demand. 

The courses will be given in the buildings of Teach- 
ers' College, Columbia University, at West 120th Street 
and Broadway, which affords necessary lecture rooms, 
laboratories, drafting rooms, etc. A complete cata- 
logue of these courses will be sent on request by ad- 
dressing Evening Technical Courses, Extension Teach- 
ing, Columbia University. Personal information may 
be secured Tuesday and Thursday evenings, between 
7:30 and 9 o'clock, from Mr. Benjamin R. Andrews, 
Room 111 Teachers' College. 
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At the Lick Observatory, says the American Ma- 
chinist, they have recently spectroscopically determin- 
ed the distance from us of the nearest fixed star, the 
result being stated as follows: Light, traveling with 
a. speed of 186,000 miles per second, requires 4Vi 
years to reach us from that star. And we figure it 
out like this: Length of sidereal year, 365 days, 6 
hours, 9 minutes, and 9.33 seconds, which is 31,558,- 
149.33 seconds, and four and a quarter years are there- 
fore 134,122,134.625 seconds. The distance then (call 
it mean or magnificent, as you please) is 24,946,717,- 
045,365 miles. 
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Thirty-one New Variable Stars. 

The study of the distribution of variable stars by 
superposing a negative on a positive of a different 
date, has been continued this fall by Miss Henrietta 
S. Leavitt, of Harvard Observatory, with the follow- 
ing results: Five plates taken with the 24-inch Bruce 
telescope, with centers at about R.A. = 3h. 40m., 
Dec. = + 23.5 deg., and having exposures of from 
one to four hours, were examined with the usual 
care, and only one new variable was discovered. The 
plates, most of which are of excellent quality, cover 
a region five degrees square with good definition, and 
it is estimated that about 150,000 stars were exam- 
ined. The Pleiades are near the center of the plates. 
The single variable discovered is in remarkable con- 
trast with the large numbers found in other regions 
by the same observer, and announced in recent circu- 
lars. The only known variable in this region is 
032723 — Tauri, which is near the edge of the plates. 
Apparently conditions in the vicinity of the Pleiades 
favor unusual constancy in light, as no stars were 
even suspected "of variability, though there are many 
suspected variables in n.o uuicr regions as yet to be 
examined in this way. 

A plate with the nebula of Orion in the center, 
R.A. = 5h. 30m., Dec. = — 5.5 deg., exposure 74m., 
taken last winter, has been compared with an early 
plate, with the result that two new variables were 
found, while seventeen known variables were redis- 
covered. The method used is not adapted to the dis- 
covery of variables in regions where nebulosity is 
strong, unless the variations are large. The region of 
the Southern Cross and the "Coal-Sack" has been 
examined on thirteen plates, three of which have 
centers at about R.A. = 12h. 20m., Dec. = — 62.5 deg., 
and ten have centers at about R.A. = 12h. 50m., 
Dec. = — 62.5 deg. Twenty-eight new variables were 
discovered, and the known variables, 121861, R Crucis, 
and 131360, — Centauri, were also found. 



POLLEN-COLLECTING DEVICE. 

We illustrate in the accompanying engraving a sim- 
ple device by means of which pollen may be collected 
from certain flowers or blossoms, for use in the manu- 
facture of medicines and the like. In brief, the de- 
vice consists of a vessel provided with means for hold- 
ing the slips or twigs bearing blossoms from which 
the pollen is to be collected. The vessel is filled with 
water, which keeps the twigs fresh and ripens the 
blossoms. The latter overhang the edge of the vessel, 
so that the pollen falls on to a paper on which the 
vessel is set, and may be easily collected from time 
to time. As will be observed, the device is the ex- 
treme of simplicity. A rectangular tank is used, 
which is preferably made of sheet metal. Over the 
top of the tank is a sheet-metal plate supported upon 
two longitudinal and two transverse rods, the edges 
of the plate being bent around the rods. This cover 
plate is of smaller area than the top of the tank, so 
that a narrow channel or opening is formed around 
the entire perimeter of the plate. The rods project 
across this opening, their ends being bent over the 
rim of the tank. Into the openings around the plate 
the twigs and branches are inserted, their lower ends 
being immersed in water. The branches are tilted so 
that their upper ends project beyond the sides of the 
tank. To keep them in this position and prevent them 
from sliding too far into the tank, the cover plate is 
cut at the center to form a pair of flaps, which are 
bent downward, as shown, and engage the stems. As 
stated above, the tank is placed upon a sheet of paper, 
on which the pollen falls as the blossoms ripen. When 
desired, the water in the tank may be drawn off, with- 
out disturbing the branches, through a tube connected 
to a stop-cock near the bottom of the tank, and fresh 
water can be poured through the opening in the cover 
plate. Handles are provided for the removal of the 
tank when the pollen is to be collected from the paper. 
Mr. Eugene Moulie, of Jacksonville, Fla., has just se- 
cured a patent on this pollen-collecting device. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ELECTRIC GAS-LIGHTER.— G. Giobgi, Flor- 
ence, Italy. This invention has for its object 
the opening and closing of gas-taps and the 
lighting and extinguishing of the gas by the 
means of an electric current; and it comprises 
an electromagnetic gas-tap, an automatic elec- 
trochemical lighter, and an arrangement of 
cut-out in the electric current. 



Of Interest to Farmers. 

POTATO-PLOW.— J. M. Drake, Shawano, 
Wis. In this case the invention has reference 
to improvements in potato-plows, the object 
being the provision of a device of this charac- 
ter that will be simple in construction, inex- 
pensive, and having a novel means for shaking 
the dirt from the potatoes. 

SUBSOIL-PLOW.— E. Bippart, Arnstadt, 
Thuringia, Germany. This invention relates 
to improvements in subsoil-plows whereby 
they are enabled to better and more easily cut 
through or to push aside roots in the soil. 
The improved subsoil-plows will also be able 
to work properly in a bouldery soil or in a 
soil full of stones. 

MACHINE FOR WORKING THE SOIL.— 
L. F. Bassett, Redding, Cal. One purpose of 
the present invention is to provide a machine 
adapted to be drawn over a field and operated 
automatically to break lumps upon lumpy, 
cloddy lands or where more than the usual 
fineness of soil is desired after it has been 
plowed and perhaps partially harrowed down. 

SEEDING DEVICE.— J. M. Opper, Gresham, 
Neb. In many devices used for selecting and 
dropping corn into a hill the seed-plate is 
operated by means of a clutch, which is thrown 
into and out of engagement with its adjacent 
members to start and stop the plate between 
hills. This constant action of the clutch is 
a source of great inconvenience and trouble 
at times and one of the objects of Mr. Opper 
is to dispense entirely with the use of the 
clutch. 

COTTON-PICKER.— R. W. Ivy, New London, 
N. C. In the present invention toothed belts 
are caused to reciprocate instead of constantly 
traveling in one direction, they being suitably 
connected with a toothed frame which is 
reciprocated by mechanism actuated from a 
power-driven shaft located upon the wagon- 
frame. It is more particularly an improve- 
ment upon that forming the subject of Mr. 
Ivy's former patent. 

Of General Interest* 

UMBRELLA. — G. A. Mangelsdorf, Hous- 
ton, Texas. The top of the umbrella may be 
tilted at any inclination to the body portion 
of the stick. The supporting stick may also 
be lengthened by sliding the inner section in 
or out of the outer. When the upper end ->f 
the umbrella is set at an incline to the main 
portion of the stick, the handle may be ro- 
tated to bring it into grasping position without 
changing the position of the inclined portion. 
An extensible handle enables the umbrella to 
be packed for traveling. The same construc- 
tion may be made use of in a parasol with 
equal facility. 

COPY-HOLDER.— E. De F. Holt, Morris- 
town, N. J. The holder consists of rollers 
journaled in standards between which the 
copy is passed and carries at one end a cover- 
plate to obscure the writing on the pad or 
copy-book. One of these rollers is adapted to 
be interchanged and an attachment brought 
into operation which will hold the copy sta- 
tionary and permit the work to move between 
the rollers in the opposite direction from which 
the copy did in the first instance. 

BURNER FOR COAL-TAR. — T. Coughlan, 
New York, N. Y. The burner is especially 
adapted to be constructed of piping, and will 
operate efficiently. It may be readily cleaned 
and the mouth is so formed as to produce a 
flame of desirable form. The invention per- 
tains to burners for liquid or sensitized fuels, 
such as hydrocarbon, and is intended especially 
for burning coal-tar. 

CONTROLLING DEVICE FOR DOUBLE 
DOORS.— W. B. Reus, New York, N. Y. In 
this instance the device is adapted for use 
particularly in connection with doors of music- 
cabinets or the like, the object being to provide 
a simple means whereby companion doors may 
be swung simultaneously to open position or 
closed position by the manual manipulation of 
one door. 

BAROMETER.— W. C. Plank, Las Flores, 
Mexico. The range of an ordinary mercurial 
barometer at a fixed level is very small, usu- 
ally not over two inches. By the use of the 
inventor's principles his instrument can be 
made in various forms and conveniently con- 
structed in such a manner as to be readily car- 
ried in the pocket, and given a range twice 
as great as that of ordinary barometers. 

DOUBLE CIGAR-CUTTER.— J. L. Ober- 
mayer, New York, N. Y. The cutter is carried 
in the pocket, the more particular object of 
the improvement being to provide the cutter 
with a large number of cutting edges so dis- 
posed as to enable different pairs of them to 
be used independently of other pairs, the ar- 
rangement being such that when the cutter is 
folded and ready to be carried in the pocket 
the cutting edges are harmless. 

FOLDING HORSE.— L. Nolan, New York, 



N. Y. The object of the invention is to pro- 
duce a structure which may be folded into 
compact form when not in use or for trans- 
portation and which may be readily opened 
and set up when desired. It relates to horses 
or trestles such as are used by artisans and 
workmen for supporting scaffolds. 

LADDER-ROUND.— S. J. Lamora, Danville, 
Vt. The round is capable of being quickly 
attached and detached to or from wire or 
hemp ropes, bars, chains, or the like whereby 
a ladder may be built up in a short time and 
disassembled to pack it in small compass. 
This construction is especially desirable as a 
life-saving means for the upper floors of build- 
ings in constructing at short notice a ladder 
for reaching the ground as in case of fire. 

NON-REFILLABLE BOTTLE.— A. C. Way, 
Perry Center, N. Y. The bottle is in that class 
which are provided with one or more internal 
stoppers having a movable valve for closing 
an exit-passage. In operation a ball is in a 
position that closes the lower passage of the 
stopper against ingress of liquid ; but upon 
tilting the bottle so that the ball rolls for- 
ward to the upper end of the pocket, the 
above named passage is opened, and liquid may 
then flow around the ball through the angular 
groove of the stopper and out through the top 
groove. 

Hardware. 

CROSSCUT-SAW.— F. W. McIntosh, Monte- 
sano, Wash. The saw provides clearance in the 
kerf for the saw-blade to pass easily through, 
to allow the cutting edges of the cutting- 
teeth to strike the wood at a more scientific 
angle for cutting without danger of becoming 
"timber bound" or likelihood of the ;ooth- 
points being broken off in resinous or knotty 
timber. There is neither necessity for undue 
physical exertion in the operation of sawing 
nor need of frequent filings to keep the saw in 
working order. 



Heating and Lighting. 

HEATING APPARATUS.— J. H. Koons, An- 
derson, Ind. The object of this inventor is to 
provide a heater in which air under high and 
low pressure with crude oil or gas are used 
as fuels that will be simple in construction 
and by means of which an intense heat may be 
maintained under a hot blast, a system par- 
ticularly adapting the device for use in con- 
nection ' with melting-furnaces, tempering or 
annealing furnaces, blacksmiths' forges, etc. 

WATER-HEATING APPARATUS. — J. A. 
Hosp, Jacksonville, 111. The apparatus is more 
especially designed for heating a small quan- 
tity of water at a time, such as is required 
for bathing or other purposes. It is arranged 
to effectively heat the water in a very short 
time with an economical expenditure of fuel, 
such as gas, oil, or the like. 

AGITATING SULFUR-BURNER. — J. C. 
Wise, Watertown, N. Y. Among the general 
objects of the invention are : a comparatively 
large capacity for a given area occupied by the 
burner ; the production of a richer and more 
uniform gas ; perfect combustion of the sulfur 
known as "Louisiana" sulfur, a saving of 
labor, due to the movement of the sulfur into 
the pot being to some extent automatic ; ease 
of regulation of the admission of air, and, 
lastly, uniformity of admission of air into dif- 
ferent parts of the burner. 

HOT - AIR GENERATOR. — C. L. Bowne, 
Keyport, N. J. The apparatus is designed 
primarily for use in drying brick, but may be 
used especially for heating drying-rooms. It 
will economically heat the air to any desired 
temperature and force it through a duct or 
tunnel to the place where it is to be used ; 
and it will be impossible for smoke and gas 
coming from the furnaces to intermingle with 
the air so heated. 



Machines and Mechanical Devices. 

FUEL FEEDER OR STOKER FOR FUR- 
NACES. — J. T. Jenkins and E. Thackwell, 
Massillon, Ohio. This invention relates to im- 
provements in puddling, scrap, and heating fur- 
naces used in iron and steel mills and particu- 
larly to a stoker employed in connection there- 
with, the object being to provide a novel 
stoker by means of which the coal will be 
evenly distributed. 

GRAIN SHELLING AND HULLING DE- 
VICE.— O. De A. Camargo, Rio Claro, Brazil. 
In the present patent, the invention has refer- 
ence more especially to devices for shelling 
and hulling coffee, although equally applicable 
to the shelling and hulling of other grains 
or materials. The device is intended to be 
economic from a manufacturing standpoint, 
and is exceedingly simple in construction. 

KEYBOARD FOR MONOTYPE PERFORAT- 
ING-MACHINES.— A. J. Wadsworth, Wash- 
ington, D. C. This machine is designed to 
produce perforated record-strips or controllers 
which are subsequently used to govern other 
mechanism, such as type-making machinery in 
the production of printing-type. The inven- 
tion is in the nature of a keyboard for mono- 
type perforating-machines of the general 
character set forth in the patent formerly 
issued to T. Lanston. 

PUNCHING, STAMPING, AND LIKE MA- 
CHINE.— A. Wilzin, 4 Rue Huntziger, Clichy, 
Seine, France. A press for punching, stamp- 
ing, and the like is provided with means 
whereby in the event of the tool meeting with 



resistance which it is unable to overcome 
such damage to the machine and its appur- 
tenances as would otherwise result may be 
avoided. The devices used for the above pur- 
pose permit of their introduction into presses 
already in use or permit of their application 
to the usual styles of machines without call- 
ing for radical modification in their general 
appearance and proportions. 

ROTARY TUMBLER - WASHER. — F. W. 
Will, Aurora, Ore. The object of the inven- 
tion is to provide a device which is adapted 
to rapidly and thoroughly cleanse both the 
inside and outside simultaneously of tumblers, 
glasses, mugs, bottles, etc. The mechanism 
will automatically adapt itself to the various 
sizes and shapes of the articles to be washed 
without any adjustment whatever. 

PAPER-GAGE.— W. Smith, New York, N. 
Y. The machine designed for use with sheets 
of paper of one size formed the subject-matter 
of a patent formerly granted to Mr. Smith. 
The present invention provides means whereby 
machines can be operated in connection with 
sheets of different sizes. For this purpose he 
provides movable or adjustable paper-guides 
on the plunger of the machine and locates 
registering marks on the plunger, stencil- 
holder, and stencil. 

MOLDING - MACHINE. — E. L. Martin, 
Woodburn, Iowa. The principal objects of 
the invention are to so construct a machine, 
including the mold, as to permit the produc- 
tion of blocks at exceedingly low labor cost 
and at the same time to make a block that 
will mature in a shorter time than with or- 
dinary machines on account of permitting the 
use of a wetter moisture than ordinarily em- 
ployed. The machine is more especially de- 
signed for molding hollow building-blocks. 

DIE FOR CUTTING AND PUNCHING 
LEATHER, ETC. — F. Mertinz, Schottenfeld- 
gasse 63, Vienna, Austria. The object here is 
a punching device for right and left hand 
goods consisting of two-edged blades secured 
to the circumference of a suitable core in such 
manner that the cutting edges protrude over 
the faces of the core. By exerting a pressure 
or blow upon any point of the core an equal 
action is borne upon the whole length of the 
cutting edges, and by merely turning the die 
right and left hand work-pieces may be cut 
out in immediate succession. 

WASHING-MACHINE.— M. G. Elwell and 
W. M. Martin, Standish, Maine. Pieces to 
be washed are secured at one end upon a 
rough or corrugated cylinder and during its 
revolutions are engaged by series of indepen- 
dent tension-controlled rubbers carried by a 
segmental frame, the frame having elastic fas- 
tening devices whereby to hold the rubbers in 
close engagement with cylinder or articles 
thereon, so that the clothes are subjected to 
successive rubbing action throughout their 
length and width and the rubbers automatic- 
ally accommodate themselves to irregularities 
in the articles. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Business and Personal UJants. 



READ THIS COLUMN CAREFULLY.— You wi] 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give the 
number of the inquiry. 

MUNN Sc CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 8494.— Wanted, machinery for mak- 
ing excelsior. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8495.— Wanted, manufacturers of or 
dealers in lignum vitae or composition spheres, for bil- 
liard balls ; or complete billiard sets. 

Pattern Letters. Knight & Son, Seneca Falls, N. Y. 

Inquiry No. 8496.— Wanted, an "automatic cigar 
seller." 

See our Ad. on back page. Star Expansion Bolt Co. 

Inquiry No. 8497.— Wanted, manufacturers of 
sailing ice boats. 

Handle & Spoke Mchy. Ober Mfg. Co,, 10 Bell St., 

Chagrin Falls, O. 

Inquiry No. 8498.— Wanted, makers of a self- 
register gage, which will register the flow of sewage. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 8499.— Wanted, a machine for wind- 
ing spools for small electro-mognets. 

Make Alcohol from Farm Products.— New book, $1.00. 
Spon & Chamberlain, 123 S. A. Liberty Street, N. Y. 
luqnir^y No. 8500.— Wanted, makers of zinc wire. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. B. 138th St. N. Y. C. 

Inquiry No. 8501.— Wanted, manufacturers of 
mail order novelties. 

Manufacturers of patent articles, dies, metal 
st'imping, screw machine work, hardware specialties, 
machine work and special eize washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8502.— Wanted, names and addresses 
of dealers in carved India teak wood brackets, mantels, 
etc. 

Inquiry No. 8503.— Wanted, electric motors and 
cars of the gage or steam railroads, to serve as freight 
and pnssenger cars ; motors to be of high gage and good 
pullers. 

Inquiry No. 8504.— Wanted, iron sheets for cover- 
ing trunks. 

Inquiry No. 8505.— Wanted, candle-making ma- 
chinery. 



(10233) E. J. G. asks: Will you 
please answer through the columns of your 
valuable paper if you know of any machine, 
meter, or any other apparatus that will give 
1 an account of an electric current that has 
I been interfered with? For example, if a wire 
i is charged with (battery or dynamo) current 
' and a person or any other object should touch 
it,' is there any machine that will register or 
give an account of the interfered current? 
A. If an electric circuit is tapped and current 
is stolen it may be known by the increase of 
current registered by the ammeters at the cen- 
I tral station. If a person comes in contact 
! with the wires of a high voltage circuit, the 
fact may be known by the killing of the per- 
son. An accidental falling of a wire across 
such a circuit is often the cause of a burn 
out, and blowing of the fuses. All these would 
i "give an account" of the current which would 
flow when a connection was made by accident 
or by design with the wire of a circuit. We 
are not sure that any of these methods is 
what you refer to in your indefinite inquiry. 

| (10234) B. E. asks- 1. In your issue 
November 3, page 323, it is stated on the sub- 
| ject of the creation of the star that millions 
| of years at least certainly were consumed in 
i the creation of our sun, our earth, the moon 
1 and stars. Why, then, do you dispute God's 
Word? In the first book of Moses and first 
chapter it says : "In the beginning God 
j created heaven and earth." In the sixteenth 
i verse it says : "And God made two great 
lights; the greater light to rule the day, and 
the lesser light to rule the night : he made 
the stars also." In the second chapter, in the 
first and second verses, it says the work was 
finished in six days. A. The "day" in creation 
has been a subject of much discussion in the 
past, but we believe that scientific men are in 
agreement now upon some points regarding 
the matter, one of which is that they were 
not our days of twenty-four hours. Our corre- 
spondent should note that in the sixteenth 
: verse of the first chapter of Genesis, to which 
he refers, the sun and the moon are set to 
rule the day and the night, and that this was 
done on the fourth of these creative days. In 
this interpretation of the subject, how could 
there have been days of twenty-four hours be- 
fore there was any sun or moon or stars? He 
should also observe that it is stated in the 
fourth verse of the second chapter of Genesis 
that the Lord God created the heavens and the 
, earth in one day. The use of the word "day" 
' In the Scriptures is so varied, as a reference 
to the concordance will show, that it is not 
possible to base an argument as to the length 
of time occupied by the work of creation upon 
j the use of the word in Genesis. We think it 
harmonizes just as well with the account in 
the Bible to believe that the earth and the 
heavens came to their present forms under the 
slow processes of growth and development ac- 
cording to the action of the known laws of 
matter which were laid down by Divine wis- 
dom and held fast to their operation by Divine 
power. The fossils in the rocks and the coal 
in the bowels of the earth were not made by 
a word in a moment in the places where we 
find them, but were once living animals and 
plants, and they died and were buried deep 
under the accumulating strata, till in ages of 
time nature's work on them by heat and pres- 
| sure brought them to their present mineral 
' form in which they serve us as the Creator 
| intended they should. We think this view 
honors the Creator more than to believe that 
He made fossils in the rocks as they now are 
I found, as some have thought. 2. What is the 
power of a one-horse steam engine? What is 
the power of a horse? I have asked different 
engineers, but have not yet been able to find 
out. A. A horse-power is 550 foot-pounds of 
work performed in a second. A foot-pound is 
the work done in lifting a pound one foot. If 
550 pounds are raised one foot in one second, 
one horse-power has been used. This is given 
in every text-book of physics, and we wonder 
that any engineer should be ignorant of it. 

(10235) P. W. L. asks: In order to 
generate a current in a closed coil of wire, is 
it necessary to alter the number of lines of 
force passing through the coil, or can a current 
be generated by simply cutting equal numbers 
of lines with one part of the coil, with con- 
stant speed? A. To generate a current of elec- 
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tricity in a coil of wire it is. necessary to 
vary the number of lines of force passing 
through the coil. If the same number of lines 
are cut each second, there will be no current 
produced in the wire. 

(10236) R. S. D. asks: I have a 
four-magnet telephone generator which rings 
through 50,000 ohms, which has been through 
a fire. Is there any way by which I can 
charge the magnets over again, and how much 
wire will I need to wind the armature? A. 
The Carty bridging bell, which is used for long- 
distance telephoning, is said to be wound to 
1,000 ohms with No. 38 B. & S. wire. This 
would require nearly three-fourths of a pound 
of wire. If your magnets are not burned so 
as to injure the steel, they may be tempered 
and remagnetized. They will then be as good 
as they were before. 

(10237) R. H. asks: I desire to make 
a rheostat for use with an arc lamp in my 
stereopticon. Have you a description in any 
of your Supplements of such an appliance, 
with instructions how to make it? A. A 
very good form of rheostat is shown in Sup- 
plement 865, price ten cents. This may be 
adapted for use on a lamp. The slate sides 
are not needed, but the frame should be of 
iron insulated by asbestos. A plate of slate 
should be used for the blocks and swinging 
arm to vary the resistance. The size of wire 
depends on the amperes the lamp carries. No. 
12 German silver will probably be heavy 
enough. Subtract forty-five from the voltage 
of your current and divide the remainder by 
the amperes the lamp takes. This gives the 
ohms of resistance required in the rheostat, al- 
though it will be well to use about one-fifth 
more wire. You can allow fifty feet of the 
wire named above the ohm. 

(1023S) E. K. E. asks: Would you 
be kind enough to tell me the exact length of 
German silver wire of a suitable size for a 
resistance box which would be required to give 
a resistance of one ohm, the wire being such 
as is commonly sold by electric supply houses? 
A. The length of wire for one ohm depends 
upon its size. Supply houses keep all or nearly 
all sizes of German silver wire to correspond 
to those of copper wire. To find the number 
of feet in an ohm, divide the number of feet 
of copper wire in an ohm by 13. The quotient 
will be the number of feet of German silver 
wire in an ohm. 

(10239) D. A. H. asks: Have sci- 
entists generally accepted the theory that the 
electric current does not flow through a wire, 
but follows the space around it? A. An elec- 
tric current flowing with unvarying inteusity 
flows through the material of the wire, flows in 
the wire, and also sets up a magnetic field 
around the wire. In this field a magnet is at- 
tracted by the lines of magnetic force. When 
an electric current flows with a varying inten- 
sity, either increasing or diminishing in inten- 
sity, as, for instance, starting with a sudden 
rush and as suddenly dying out, then electric 
waves are thrown off into the space around the 
wire, it may be with great force, so that they 
are sent many miles. It is these waves which 
are used in wireless telegraphy. They are 
not in the wire. The wire is but a core or 
center around which the waves whirl with 
tremendous energy. We are but beginning to 
learn their power and value, and have not 
yet harnessed them and broken them into our 
use and service. 2. Referring to the arti- 
cle entitled "Humidity and Heating Sys- 
tems" in your Scientific American, why If 
it that the humidity of the air in the house 
heated by artificial means is so much less than 
that outside? Does the air lose any of its 
moisture by being drawn into the house and 
heated? A. The humidity spoken of is not the 
amount of moisture in the air, but the per- 
centage of moisture as compared with the 
total amount of moisture which the air could 
hold at that temperature. Air saturated with 
moisture is said to have 100 per cent of hu- 
midity. The whole name is relative humidity, 
which expresses the meaning better. It is 
the moisture relatively to complete saturation. 
Now, the capacity of the air to hold moisture 
varies greatly with the temperature. In a 
summer morning fog may lie thick over the 
earth, because the air was saturated with 
moisture, and the excess of water appeared 
as fog. The sun rises, warms the air and the 
fog disappears. Why ? Not because there is 
any less moisture in the air than earlier, for 
the dew and fog will come again at nightfall 
and last till morning probably ; but because at 
the higher temperature of midday, the air can 
carry more water in the condition of invisible 
vapor than it could at the lower temperature 
of the early morning. Now apply this prin- 
ciple to the heated room. The air inside the 
room is warmer than the air out of doors ; 
and though it may contain the same number of 
grains of water vapor to the cubic foot, that 
amount of water vapor will not bring the 
relative humidity of the room as high as it 
will the out-of-door air, because it will take 
more water to produce the same per cent of 
humidity in warm than in cold air. The warm 
air has a greater capacity for water vapor than 
cold air has. It is for this reason that we 
should have a water pan in the hot-air box 
of the furnace and add water vapor to the 
heated air before it enters the room. 

(10240) I. N. A. says: May I ask 
the following questions of your world-renowned 
paper? What is a jet pump? Can you refer 



me to any publication describing such a pump, 
and recommending the circumstances in which 
it is most helpful? Is the following idea 
feasible? Given a deep well, say 90 feet to 
water surface, and required to pump a small 
quantity of water for use in building masonry 
trough A (see sketch 1) connected with a 1- 




inch pipe is 5 feet higher than trough B con- 
nected with a 1 y 2 -inch pipe. Both pipes are 
connected below well water surface at a point 
where each has been coned down to ' V 2 inch 
diameter and at this point a third short pipe 
of 1 Inch diameter C is connected which 
opens out into the well water 5 feet below 
water surface. Pipe C is closed and the whole 
system filled with water from trough A, which 
of course will flow out from trough B. Sup- 
pose then the level in trough A is kept con- 
stant by lifting the water from B to A and 
pipe O is opened. Will a bigger discharge ar- 
rive at trough B than that which is poured 
into trough A owing to well water entering at 
O, where, due to the coning, the pressure head 
has been converted into velocity? Rough di- 
mensions have been assumed only for facility 
of expression. A. A jet pump works on the 
principle that a stream or jet of liquid at a 
high velocity will drive or carry along with it 
the particles of fluid which surround it. We 
doubt if it would be possible to make the 
plan which you show in your sketch work be- 
cause the difference in level between the reser- 
voir A and the reservoir B is not sufficient to 
overcome the friction in the pipes. If you 
made the difference in level 50 feet instead of 
5 and properly proportion the nozzles and 
openings at the point C such a device could be 
used to raise the water from the well. The 
inclosed sketch (2) shows the general way in 
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which these nozzles should be proportioned. 
The end of the supply pipe from the higher 
reservoir should terminate in a small nozzle A 
from which the water will flow with great 
velocity. The openings B B and the contracted 
diameter of the chamber at B' should be small, 
so as not too greatly reduce the velocity of 
the water which issues from the nozzle at A. 
A large valve should be supplied at D which 
. is used to start the pump. This is opened 
wide. After the water is flowing through the 
nozzle with its maximum velocity the valve D 
is suddenly closed. This will cause sufficient 
pressure in the chamber above, due to the 
momentum of the water, to cause it to force 
the check valve E open. If everything is 
properly proportioned and if there is sufficient 
head more water can be forced into the reser- 
voir B than flows from the reservoir A. 

(10241) H. L. P. asks: ' Will you 
kindly publish in your query column a list of 
all the different kinds of ether waves, their 
rate of vibration per second, and their wave 
lengths, and do they all travel at the rate of 
186,000 miles per second? A. The ether waves 
concerning which you inquire are the vehicle 
by which the radiations pass from the sun to 
the earth. These radiations become heat, light, 
or electro-magnetism, and other forces perhaps, 
when they strike upon organs which can ap- 
propriate them as such. That which strikes 
the eye becomes light, that which affects other 
nerves of sensation gives us the sensation of 
heat. You will find much about those matters 
in Thompson's "L.ight, Visible and Invisible." 
So far as we know, all these waves pass 
through space with the same velocity, about 
186.000 miles per second. Wo can send you 
the book named for $2. 

(10242) A. S. asks: Would you 
kindly explain to me, in your query column, 
why the upper part of a wheel moves much 
faster and farther than the lower part? A. The 
upper part of a wheel of a vehicle does not 
move along the road any faster than the bot- 
tom of the wheel. The whole wheel moves 
together as fast as the vehicle moves. This 
must be so, or that part of the wheel which 
moves slower would be left behind on the road. 
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Manufactory Established 1761. 

Lead-Colored & Slate Pencils. Rubber Bauds, 

Erasers, Inks, Penholders, Rulers, Water 

Colors. Improved Calculating Rules. 

Send for descriptive Circular S. 
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BARKER MOTORS 

Reliable.--! K to 10 H. P--Economical 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best materials with careful 
attention to details. 



C.L. Barker, Norwalk. Conn 
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Has no pumps, no valves. No 
piping required to supply it with 
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plest in construction, most efficient 
in operation. Price will interest you. 
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Established 1872. 
199S» Ruby St., Rocklord, III. 



Automatic Water Supply 

Most economical, reliable and efficient. 
If you have running water the Niagara 
engines will elevate 35 feet for 
each foot-fall obtainable from 
spring, brook, or river, de- 
livered to any distance. 
Write for catalogue. 

Niagara HydraulicEngineCo, 
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B. F. BARNES MACHINE TOOLS 

before placing orders. The Tool here 
illustrated is our 20-inch Drill, and we 
have many other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog S. 

B. F. BARNES CO. Rockford. III. 
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Electrical Engineering 
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A Homemade 100=Mile 
Wireless Telegraph Set 

Read Scientific American Supplement 1605 for a 
thorough, clear description, by A. Frederick Collins, of 
the construction of a lOU-mile wireless telegraph outfit. 
Numerous, adequate diagrams accompany the text. 
Price Jl cents by mail. Order from your newsdealer, or 
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The Eureka Clip 

The most useful article ever invented 
forthepurpose. Indis.wnsable to Law- 
yers, Edit ors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutimte t>ie paper. Can be 
used repeated ly . In box es of 100 for 25c. 
To be had of all booksellers, stationers 
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of price. Sample card, bymail,free. Man- 
ufactured by Consolidated Safetv 
Pin Co., Box 121, Bloomfleld. \, .1". 
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give perfect results for years alter 
other rooting ;ire worn out. Our free 
sample sho«s its value. Writ* for it. 
WAR11EX niKHlCAL & HI KG. <<>. 
IS lottery Place. New York 



With reference to a point on the earth, that 
point with which the wheel is in contact with 
the earth, the part of the wheel which rests 
on the ground at the moment is at rest. The 
top of a wheel moves with a lever-like motion 
with reference to the point in contact with the 
earth. Probably this is what you have in mind 
in your question. It is fully discussed in 
Notes and Queries of Vol. 93, Nos. 16, 20, and 
25, to which we would refer you. We send 
them for ten cents each. 

(10243) G. W. B. asks: Why is it 
that if there is a particle of grease or some 
other substance on the inside of the glass of 
a cylinder lubricator, the drop of oil tends to 
slide away from it, and if there is some sub- 
stance all the way around the inside of the 
glass the drop of oil lengthens out and be- 
comes oblong until it passes that substance? 
A. We presume the phenomenon you have no- 
ticed is due to capillarity. The fact that the 
drop does not wet or come into contact with 
the side of the tube causes its peculiar motion. 

(10244) B. C. J. W. asks: Will you 
please explain the following questions in Notes 
and Queries? In Todd's "New Astronomy," 
page 253, it is stated that even the faintest 
stars are visible by day and night from the 
moon. Why is tlfis the case? A. The ab- 
sence of air from the moon would enable 
dwellers there to see the stars at all times. 
The sun would be a blazing star, and its light 
would not be diffused through space so that it 
would render other heavenly bodies invisible, as 
is the case on the earth. Stars may be seen 
on the earth in the daytime through a tele- 
scope, which cuts off the scattered rays of sun- 
light and allows the rays of the star to come 
directly to the eye, 

(10245) R. W. M. asks: I would like 
to know through your paper as to how to make 
the best kind of a storage battery with the 
following materials : Three lead plates (square) 
G s 6% x 1/16 inch; nine (round) plates 4 
inches diameter x % inch. A. As good a way 
as any to make a storage cell from sheet lead 
is to be found in our Supplement 845, price 
ten cents. A much better cell can be made by 
following the methods given in Supplement 
1434, price ten cents. 

(10246) J. H. N. asks: What theory 
or theories are held to explain cyclones? 
A. Cyclones are large whirlwinds which travel 
over the earth from west to east. The wind 
blows into the storm from all sides, so that 
the whirl of the storm is in a direction oppo- 
site to the motion of the hands of a watch in 
the northern hemisphere, as the storm moves 
forward. The subject is treated fully in 
Waldo's "Elementary Meteorology," which we 
send for $1.75. 



NEW BOOKS, ETC. 

Concrete Country Residences. New 
York: Published by The Atlas Port- 
land Cement Company, 1906. Illus- 
trated; pp. 92. 
Rarely does a manufacturing company issue 
as excellent a book as this one, placed before 
the public by the Atlas Portland Cement Com- 
pany. The importance of the subject to the 
householder doubtless warrants the trouble and 
expense of publishing as ambitious a work as 
this. Concrete for residential building pur- 
poses is constantly coming into greater utiliza- 
tion, and the many advantages which it pos- 
sesses are steadily bringing it to the fore for 
this purpose. A recapitulation of these ad- 
vantages would be unnecessary in this review. 
The possibilities of concrete can in no way be 
better demonstrated than by the numerous ex- 
amples of residences and country houses illus- 
trated in the book. The diversity of archi- 
tectural style and construction which is made 
possible by the employment of concrete is strik- 
ingly shown in the various types of buildings. 
The illustrations — and these really constitute 
the entire text— are of representative rural con- 
crete residences from all parts of the country. 
The photographs are supplemented by floor 
plans showing in detail the construction of 
the buildings. Every house owner interested 
in this question should procure a copy of 
"Concrete Country Residences" ; a more strik- 
ing recommendation for this type of building 
can Ijardly be found in the literature of archi- 
tecture. The book is handsomely printed and 
bound in heavy paper. 

Country Cottages and Week-end Homes. 
By J. H. Elder-Duncan. New York: 
Cassell & Co., Ltd., 1906. 4to., pp. 
224. Price, $2.50. 
The layman of moderate means will find 
excellent information regarding country cot- 
tages suited alike to his class and to his purse 
in this handsome book. The illustrations in- 
clude half-tones from photographs of actual 
cottages, as well as floor plans showing in de- 
tail the internal arrangements of the buildings. 
The text is written in non-technical form, and 
it gives much practical data as regards the pos- 
sible and actual costs of the buildings illus- 
trated, various points which come into con- 
sideration, a short chapter on gardens, and 
general information, among which the schedule 
of architect's fees will doubtless be of service. 
However, as the cottages in question are Eng- 
lish, and were built under the conditions ob- 
taining in England, the ■ circumstances will 
probably differ somewhat in this country as 
regards the actual construction. Nevertheless, 
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9P IS* TH& 

AUTOMOBILE 

C. Ma.xwells sta.rvd 
second in. number of 
cars sold dviring the 
pa.st yea.r. No more 
could be sold because 



»» 



no more could be made 

Multiple Disc Clutch. Three-point Sus- 
pension of Motor and Transmission (Unit). 
Metal Bodies, No Noise. No Vibration. 
Equipped with Ajax Tires guaranteed for 
S,ooo miles riding. 



20 H. P. Touring Car 

$1,450 



12 H. P. Tourabout 

$825 



The Maxwell Catalogue Is more than a book of 
Specifications. It is a complete treatise on the com- 
parative meritsof thevarious systems of automobile 
construction. Sent free if you write Dept. It. 

MAXWELL . BRISCOE MOTOR. CO. 
HUDSON TERRACE, TARRYTOWN, N. Y. 

MAIN OFFICE AND FACTORY. 

Pawtucket, R. I. Taeevtown, n. Y. Chicago, III. 

Member American Motor Car Manufacturers' Association, N. Y. 

Exhibit at A. C. A. Automobile Show. Grand Cen- 
tral Palace, New Yor k, December 1st to 8th. 



from a purely architectural standpoint, the 
Book should prove of great value in this coun- 
try also. 

Text-Book of Fungi. By George Massee. 
New York: The Macmillan Com- 
pany, 1906. 12mo.; pp. 427. Price, $2. 
As the author explains, the object of the 
textbook of fungi is to serve in some measure 
as an introduction to the comparatively new 
lines of research opened during recent years 
in the morphological, biological, and physiolog- 
ical study of fungi, and also to indicate the 
sources whence information of more detailed 
kind may be obtained. Our knowledge of this 
subject has been Increased remarkably within 
the past few decades, and the appearance of 
this book is both timely and necessary, for 
the usual text-books discussing thn questions 
involved are on the whole extremely technical 
and academic. 



WILLIAMS' 

VENTILATING 
-^WINDOW- SASH 

FASTENERS 

Make your window absolutely safe 
while affording ample ventilation. Do 
not mar sash and prevent rattling:. 
Anyone can attach. Impossible to open 
window when adjusted for ventilation. 
Cannot be pried off from outside. Ven- 
tilates from top or bottom, or both. Saves 
price o. ordinary fasteners, if you're 
building, and is necessary for any win- 
dow, if you'd rest in peace. Send me 
60c. for sample, prepaid, and you'll 
order more William's Ventilating 
Window Sash Fasteners from vour 
Hardware Dealer. 

CHARLES HOYT WILLIAMS 

1061 Fidelity Building, 

BUFFALO, N. Y. 




THE tNT ERNAL WORK OP THE 

Wind. By S. P. Langlby, A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
or value to all interested in airships. Scientific 
American Supplements 946 and 947. Price ID 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 20, 1906, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents. 




A Desirable Xmas Gift. 

DRAPEK'8 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart, 
Made in two sizes, and standardized 
and fully guaranteed. Also other re- 
cording weather instruments. 
THE DRAPER MFG. CO. 

152 Front St., New York 



Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By L,. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WAR-PING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR_ RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 
By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 
American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. Scientific Ame 

rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Gents each, by mail 

Order through your newsdealer or from 

MUNN ®. COMPANY 

361 Broadway New York 



Accounts, apparatus for keeping. P. B. 

Horton 836,383 

Adding and typewriter machine, combined, 

J. 0. Lotterhand 836,390 

Adding machine. G. N. JlcFarland 836,130 

Adding machines, separable keyboard for, 

J. O. Lotterhand 836,389 

Adjusting deyice. A. F. Clarke 836,485 

Advertising device. E. J. Erandel 836,363 

Agricultural implement, A. R. Jeffrey 836,582 

Air brake coupling. C. Schumacher 836,344 

Air compressing and cooling apparatus, R. 

Berg 836,624 

Air ship, E. Stoltzfus 836,224 

Air ship, P. & P. Lebaudy 836,513 

Air ship, J. F. Harris 836,577 

Album and case therefor, F. Voege 836,418 

Alloy, steel, de Dion & Bouton 836,567 

Alloys, improving the magnetic finalities of 

iron silicon aluminium, R. A. Hadfield 836,497 
Alternators, method and apparatus for test- 
ing. B. A. Behrend 836.35B 

Amusement apparatus, G. Hvde 836,260 

Amusement device. Boeck & Muller 836,556 

Anchor, W. W. Wilkison 836,231 

Animal trap, Graves & Kelley 836,319 

Animals, voice attachment for artificial, G. 

Wessell 836,351 

Atomizer, E. O. Dunning.. 836,442 

Automatic alarm, I. Filson 836,377 

Axle, W. W. McGrew 836,131 

Axle attachment, buggy, W. J. Dolan 836,568 

Axle block, vehicle. J. Muir 836,331 

Bale tie making machine. C. B. Post. 836,650 

Baling press, F. A. Ryther 836,653 

Ball. See Foot ball. 

Band cutter and feeder. E. D. Down 836,182 

Bandages, machine for making plaster of 

Paris, J. K. Toles 836,414 

Bandoleer or belt, L. D. Hubbard 836,580 

Bandoleer or belt, W. O. Fisher 836,642 

Barge, steel, A. L. Hoffman 836,113 

Battery cell, dry, J. W. Brown 836,480 

Bearing for wheels, resilient, A. Simpson 836,656 

Bearing, roller, D. Allen 836,429 

Bed bottom, E. A. Oleaveland 836,092 

Bed, invalid, W. O. McGough 836,397 

Bed lock, J. E. Coleman 836,304 

Bed pan, I. Newman 836,334 

Bed, sofa, R. Deimel 836,246 

Bench stop, E. H. Sheldon 836,655 

Bluing package, A. W. Holway 836,382 

Boiler, R. W. Mewes 836,523 

Boiler tube cleaner, E. Mettler 836,267 

Bolster, body, A. E. Ostrander 836,134 

Bolt casing, J. S. Rapson 836,463 

Book rings in position, means for retaining, 

L. M. Morden 836,127 

Boot and shoe holding rack, S. L. Saunders 836,218 
Boots and shoes, detachable tread for, N. 

J. Busby 836,364 

Boring implement, J. F. & W. G. Pierce 836,212 

Bottle, E. M. Smith, Jr 836,539 

Buttle cleaning apparatus, E, Weymar 836,291 

Bottle, measuring, W. T. Sears: 836,466 

Bottle non-refi liable, H. C. Keithler 836,583 

Bracelet, J. Bennett 836,080 

Bracelet, O. L. Gammelgaard 836,109 

Brake apparatus, load, C. C. Farmer 836,105 

Brake apparatus, load, Mason & Farmer.. 836,124 

Brake lever, Dunn & Whitaker 836,640 

Brake mechanism, J. H. McCormick 836.271 

Braking mechanism, N. Bouchard 836,362 

Brick making plant, H. H. Walsh 836,547 

Brooder, chicken, C. L. Pashley 836,276 

Brooder heater, G. E. Littleneld 836,194 

Brooder, poultry, E. J. Hudson 836,259 

Buckle, W. Bloomberg 836,176 

Buckle, J. A. Patton 836,338 

Buggy top prop, I. S. Norton 836,203 

Building block machine, S. A. Latimer.... 836,448 

Building block machine, C. F. Sanford 836,608 

Burning fuel, J. M. Schutz 836,219 

Calendar for watchcases, A. W. McCullough 836,598 

Camera, T. Mahoney 836,596 

Candy machine, T. Allatt 836,552 

Candy, making stick, J. Stuckes, reissue.. 12,563 
Car braking and shifting apparatus, rail- 
way, W. Miner 836,269 

Car coupling, D. P. Moran 836,329 

Car coupling, W. F. Richards 836,404 

Car, dumping, B. F. Moore 836,395 

Car end construction, railway, E. I. Dodds 836,373 

Car end sill, A. E. Ostrander 836,132 

Car loading apparatus, A. Chapie.* 836,435 

Car or the like ventilator, E. R. Swan 836,285 

Car, tank, E. I. Dodds 836,372 

Carline and manufacture of, E. I. Dodds, 

836,370, 830,371 

Carriage, folding baby, N. Kalli 836,505 

Cattle stock, B. G. Labachotte 836,264 

Cement block machine, Yeocum & Cramberg 836,426 
Cement building block, Layfleld & Crisp.. 836,589 

Cement post, L. H. Stoner 836,473 

Chimney closure and ventilator, .7. E. Nel- 
son 836.333 

Churn power, S. G. Davis 830,100 

Cigarette machine, J. M Martinez 836,519 

Circuit controlling keyboard apparatus, P. 

B. Delany 836,307 

Clamp. See Lens clamp. 

Clasp, F. R. Elbert 836,641 

Cloth cleansing device, W. S. Baker 836,293 

Clothes line reel, S. C. Goldenberg 836,444 

Clutch, fluid speed governing, J. C. Wands. 836.348 

Clutch, roller friction, A. C. F. Dann 836,097 

Cock, gas, W. N. Pynes 830,600 

Coffee pot, J. A. Cox 830.035 

Coffee roaster, N. B. Post 836,341 

Collapsible box, C. H. Stonebridge. 836,411, 836,412 
Collar, automatic locking, C. V. J. Chris- 

tensen 836,303 

Collar support, A. Haviland 836,498 

Colter and stubble turner, C. S. Upton.. 836,544 

Column, E. W. Chambers 836,562 

Comb cleaner, Hughes & Rose 836,501 

Compound, S. E. Stevenson 836,223 

Compound engine and pump, J. D. Reekie 836,141 
Concrete building walls, making, A. I. 

Dexter 836,368, 836,369 
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Any Size or Shape 

Steel Towers 

Any Height 
The Baltimore Cooperage Co. 

MANUFACTURERS 

BALTiriORE CITY, MD. 

CATALOGUE GRATIS 



It's Easy to Keep (ool ! 

The simplest, smallest, safest, neat- 
est and most successful Motor Fan 
made is the Rawlings Patent 
High-Speed Water Momr 
Fan. Can be installed in a tew 
minutes. No operating expenses. 
Made of high-grade brass. Price 
14-in. Fan with complete coun. 
Hugs. $10.00. v 

E. GINTZEL wrararcit 

150 Nassau St., New York City 




THE'BEST LIGHT 



SUPERIOR IT TO 
ELECTRICITY 



TWO CENTS 
A WEEK 



When MU you 
are tirud tr^T* of the 
s m o k e , jT grease, dirt, 
and odor, of your ordinary 

light, got the light that is brighter than elec- 
tricity or aceytelen*, and makes and burns its own 
gas. There is only one. It's the "BEST." It'l 
much cheaper than kerosene. It's made in over 
i 100 beautiful styles. It's an ornament to any home, 
. and every lamp Is warranted. Just drop us a i 
postal today and get our catalog and prices. 

' jents- wanted Everywhere. Big money in it 
. for you to either use or sell our lamps. 

JTHE BEST LIGHT CO- fJ 

87 E. Sth St., Canton, O. 

Oirneri of Original 
Patent l. 




PAN-TOG 

Something out ol the common 
FOR MEN 

FOR CHRISTMAS 

Every Mother's Son Should 
Have One in His Room 

Pan-Tog is a dressing chair 
for men; with it tlio trousers 
are creased fresh every morning:. Note 
the panels in the back— 500 lb. pressure 
on the pants. Improved hanger on 
back for coat and vest. Shoes and 
slippers go out of sight under seat 
which is low, and easy when lacing 
shoes. Quarteredgoldenoak orma- 
hoganized. birch. A handsomechair 
that will last a life-time and pay for 
itself in six months. Wepay freight. 
Write for descriptive folder. Price 

CENTRAL MANTEL €0., l'ISOlive Str. St. Louis. 




"Christmas Comes But Once z Year" 



This year you needn't deny yourself 
the pleasure of giving liberally. 

If you're short 
of cash: 



r 

f indi 




Let us send 
you Watch or 
Ring upon terms 
indicated. Remit first 
payment with order 01 
have goods shipped for inspect- 
ion C. O. D. first payment. 
Our Attractive Catalog Free. 
Ask For No, J 88 




i carat commercial white 
perfect diamond set in 
14 kt. s olid gold fl»on r\r\ 
mounting 4>OUiUU 

$5 cash and S3 per month. 



Gents' O. F. 12, 16 or 18 

size or ladies 6 size plain 

or beautifully engraved 

20 year, 14-kt. gold-filled 

case fitted with genuine 

new Elgin or Waltham 

movement. $|2.50 

With hunting case, $16.75 

.00 cash and SI. 50 per month. 



Herbert t Joseph £ Co. 



DiamouG Importers :: Watch Jobbers 
219 3 88. State Street :: CHICAGO 
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Squares 

CONCAVE Case Hardened Stock. Blades ] 
hardened to Spring Temper and graduated 
to 32ds and 64lhs, 2 to 1 2 ins. long. 

Write to-day for Catalogue No. 17 B. 

| THE L. S. STARRETT CO.. Athol, Mass. 



KfiP/^v "HOW TO REMEMBER" 

f[r _jJjljL_ . j. Sent Free to readers of this publication 




You are no greater Intellectually 
than your memory. Easy, inexpen- 
sive. Increases income; gives ready 
-'memory for faces, names, business 
details, studies conversation; develops will, public 
speaking, personality. Send for Free Booklet. 
DICKSON 0IE31O1.I SCHOOL, 700 Kimball Hall, CHIC AGO 



"Economo" Emery Wheel Dresser 



Dresser 

j@m%&$. sis the Mark Diamond. 

' 1 ^*" "£■£ |: li,;:; -' ' ::] * :i 'M"- ■'■- '■" 

C I r>fc\5 i. : xc> : ]it ;tn- very 

mMI" hard :t«d carborundum. 
.a~'j, n.i/'W The "Combination" is 
Pfel? UIL «ir the r0U[rfcln( , too i 
placed in the handle 
end of "Economo." Semi for circular. Dresser sent on 15 days' trial, : 
INTERNATIONAL SPECIALTY CO., 360IIoIden Ave., Detroit, Mich. 





S80TO $175 PER MONTH 

For Firemen and Brakemen, experience 
unnecessary. Instructions by mail at 
your home. High wages guaranteed ; 
rapid promotion. We assist you in 
securing a position soon as compe- 
tent. Send to-day. Full particulars 
at once. Inclose stamp. 

National Railway Training School. Inc. 

■jom A22, Boston Blk, Minneapolis, Minn 



PATENTS 



Our Hand Book on Patents, Trade-Marks, 
tc sent Iree Patents procured through 
lunn & Co. receive free notice in the ( 

Scientific American 

MUNN" & CO., 361 Broadway, N.Y. 
Branch Office: 625 F St.,\Vashington,D.C. 
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Into 
a 



Motorcycle 



at small cost by attaching 
the self-starting FIE IE 
*Z H. P. Power Outfit. 

This includes all parts by 
which anyone can easily 
make a powerful. durable 
motorcycle, weight 48 lbs. 
Bolts to frame. Speed 2 to 80 
miles an hour. Also '2 and 

3 H« P. Motorcycles. Send stamp for outtit catalog. 

MOTORCYCLE EQUIPMENT CO., Hammondsport, N„ Y. 




The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 

THE ARMSTRONG MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 




Machine No. 7a. 
Range 2#4 in. R. H. 



PIPE CUTTING 
AND THREADING MACHINE 

For Either Hand or Power 

This machine is the regular hand machine sup- 
plied with a power base, pinion, countershaft, 
, and can be worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe up to 15 in. 
handled easilv in smali room. I'lustrated 
catalogue — price list free on application. 

THE CURTIS a CURTIS CO., 

6 Garden St.. Bridgeport, Conn. 
New York Office, 60 Centre St. 




MOTORCYCLES 

$40.0 UP 

Write for list No. 102 describing 
seventy machines. \Y e furnish 
castings for eight different motors, 
air ana water-cooled, X% H. P. to 5 
H. P., suitable tor bicycle, runabout, 
motor boat and stationary purposes. 

Our motor-cycle catalogue is one 
of the most complete ever issued. 
Mailed upon request, Postage 2c. 

HARRY R. GEER CO., 1015 Pine Street, St. Louis, Mo. 

19 6 

THOMAS 
AUTO=BI 

Model No. 44. Price $145 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 

THE THOMAS AUTO-BI CO. 
1450 Niagara Street Buffalo, N. Y. 





?8u USE GRINDSTONES ? 

[f bo we can suppiy you. All sizes 
mounted and unmounted, always 

keDt in stock. Remember, we ntake a 
gpecialtyof selecting stones tor all spe- 
cial purposes. Send for catalogue " Z " 

Tlie CLEVELAND STONE CO. 

2d Floor. Wilshire, Cleveland. 0. 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 

160 describes the making of a lj^-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spai k coil 

Scientific American Supplement 
108 7 gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
15 27 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 

MVNN ® COMPANY, Publishers 
361 Broo-dway New York 
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Model H-1907 

It's the motorist of experience who 
most quickly recognizes that scien- 
tific design, and workmanship so pre- 
cise that all vital parts are made to 
gauges which do not allow a variation 
to exceed a thousandth part of an 
inch, produce the highest degree of 
perfection and efficiency in an auto- 
mobile motor. This, combined with 
utmost care in the production of 
every individual piece of the entire 





per- 
fectly-balanced action, its ease of 
control, its comfort of riding. 30 h. p.; 
50 miles an hour ; $2,500. A demon- 
stration will surprise you. 
Dealer's name and booklet N sent on request. 
Other Cadillacs are: Runabout, $800; 
Light Touring Car, $950, f. o b. Detroit; 
lamps not included. 

CADILLAC MOTOR CAR CO.. Detroit. Mich. 

Member A. L. A. M. 




PORTABLE CONCRETE 

Block riachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $12i;.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 
615 N. 6th St., Terre Haute. Ind. 




Alcohol 

Its Manufacture 
Its Denaturization 
Its Industrial Use 

The Cost of Manufacturing Denatur- 
ized Alcohol in Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
Scientific American Supplement 1550. 

The Use, Cost and Efficiency of Alcohol 
as a Fuel for Gas Engines are ably ex- 
plained by H. Diederichs in Scientific 
American Supplement 1596. Many clear 
diagrams accompany the text. The article 
considers the fuel value and physical pro- 
perties of alcohol, and gives details of the 
alcohol engine wherever they may be dif- 
ferent from those of a gasoline or crude 
oil motor. 

In Scientific American Supplement 
1581 the Production of Industrial Alcohol 
and its Use in Explosive flotors are 
tfeated at length, valuable statistics being 
given of the cost of manufacturing alcohol 
from farm products and using it in engines. 

French flethods of Denaturization con- 
stitute the subject of a good article pub- 
lished in Scientific American Supple- 
ment 1599. 

How Industrial Alcohol is Hade and 
Used is told very fully and clearly in No. 3, 
Vol. 95, of the Scientific American. 

The Most Complete Treatise on the Mo= 
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
underlie the process without too many 
we irisome technical phrases, and describ- 
ing and illustrating all the apparatus re- 
quired in an alcohol plant is published in 
Scientific American Supplements 1603, 
1604 and 1605. The article is by L. Baudry 
de Saunier, the well-known French autho- 
rity. 

In Supplements 1607, 1608, 1609 we pub- 
lish a digest of the rules and regulations 
under which the U. S. Internal Revenue 
will permit the manufacture and denatura- 
tion of tax free alcohol. 

The Sources of Industrial Alcohol, 
that is the Farm Products from which al- 
cohol is distilled, are enumerated by Dr. 
H. W. Wiley in Scientific American 
Supplements 1611 and 1612 and their 
relative alcohol content compared. 

In Scientific American Supplement 
1613 the uses of Industri 1 Alcohol in the 
Arts and in the Home are discussed. 

Any Single Number of the Scientific 
American or Supplement will be sent for 
10 cents by mail. The entire set of papers 
above listed will be mailed on receipt of 
fi.40. 

Order from your newsdealer or from the 
publishers, 

MUNN <& COMPANY 
361 Broadway, New York 



Concrete construction, reinforced, A. Tosy . . 836,619 

Condenser, T. W. Toney 836,618 

Condiment receptacle, A. L. Talbott 836,615 

Contact wheel, E. L. Dunn 836,639 

Cooking apparatus, self acting, W. Aletter 836,357 

Cooking utensil. L. E. Daniels 836,098 

Copper, zinc, etc., from their ores, wet 

method of extracting, D. Lance 836,587 

Corn and bunion cutter, K. Meis 836,266 

Corner fastening, C. D. Koeser 836,585 

Corset, C. H. Turner 836,226 

Cotton press and feeder, automatic, F. B. 

Cumpston 836,488 

Couch, invalid's, J. W. Bess 836,175 

Cross bearer, A. E. Ostrander 836,133 

Crushers and pulverizers, dumping cage for, 

M. F. Williams 836,161 to 836,163, 836,422 

Culinary utensil, J. S. Collins 836,440 

Cultivator, L. D. Tucker 836,156 

Cultivator, S. D. McGuire 836,455 

Cultivator, tree, 6. B. Reeve 836,214 

Cut out, Bundy & Manwaring 836,482 

Dam, ditch, 6. H. D. Ross 836,278 

Dentist's tweezers, W. W. Burgin 836,299 

Derrick swinger, G. P. Wern 836,622 

Disk scraping mechanism, I. J. Kaar 836,644 

Display case, R. Turner, Jr 836,416 

Display rack, M. E. Hill 836,321 

Doll house, hanging, H. Bitner 836,296 

Door cheek, D. Schuyler 836,654 

Door hanger, C. A. Buckley 836,239 

Door opener, J. & L. Reinert 836,607 

Draft equalizer, C. L. Roberts 836,142 

Draft tree, folding, G. W. Walker 836,546 

Drawing instrument, A. Shaker 836,221 

Driers, discharging device for, M. F. Kevlin 836,325 

Drum, heating, F. J. Kobusch 836,447 

Dry cell battery, G. L. Tarver 836,151 

Duplicating and swaging device, S. S. Miliett 836,196 
Dye and making same, red violet to violet 

blue, G. Engi 836,309 

Dye vats, apparatus for circulating liquids 

in, L. Dumons 836,101 

Dye, yellow anthracene, Schmidt & Tust. 836,220 

Ear tab, J. J. Callahan 836,087 

Elastic wheel, J. C. M. Passeron 836,337 

Electric circuit switch, Seavey & Millen.. 836,280 
Electric currents, means for controlling the 

supply of, F. TV". Schneider 836,279 

Electric tube lighting, D. M. Moore, reissue 12,561 
Electric waves, means for receiving intelli- 
gence communicated by, G. W. Pickard 836,531 
Electrical attachment plugs and the like, 

cap for, F. E. Seeley 836,468 

Electrical conductor and joint therefor, F. 

J. Tone 836,155 

Electrodes for electrical accumulators by 
means of continually working machines, 

manufacture of, E. W. Jungner 836,261 

Elevator. See Grain elevator. 

Elevator door safety attachment, Gill & 

Meehan 836,572 

End gate and scoop board for wagons, R. P. 

Dunham 836,102 

Engine, A. G. Heggem 836,186 

Engine sparking igniter, gas, H. A. John- 
ston 836,503 

Engine starter, G. F. Brandhuber 836,559 

Engine starting means, explosion, C. J. 

Coleman 836,365 

Engines, automatic cut off device for, Hegle 

& Peterson 836,254 

Engines, ignition device for explosion, A. 

Clement 836,093 

Engines, lighter bar frame for rag, E. A. 

Peterson 836,459 

Evener, Moe ' & Norblom 836,197 

Excavating machinery, W. Ferris 836,249 

Excavator, G. W. King 836,118 

Eyeglass guard, L. F. Adt 836,076 

Eyeglass mounting, W. E. Arnold 836,236 

Eyeglass mounting, McKee & Oftedahl 836,599 

Feed for steam boilers, automatic, de La 

Rochefoucauld & Meland 836,511 

Fence post, J. J. Senn 836,281 

Fence post, cement, J. F. McElroy 836,128 

Fencing tie, wire, F. J. Collar 836,179 

Ferrule driver, spile hole, R. Woerner.... 836,478 

Fertilizer distributer, W. J. Elsom 836,375 

Fertilizer distributer, J. K. Gourdin 836,573 

Fiber disintegrating machine, Morrison & 

Dickinson 836,126 

Fibers and other particles from waste water, 
apparatus for recovering, C. Baehe- 

Wug 836,078 

Fibers or artificial silk, manufacturing tex- 
tile, J. Vermeesch 836,620 

File for correspondence, etc., vertical paper, 

W. A. Cooke, Jr 836,633 

Filler cell lifting implement, B. D. Pinkney 836,340 

Fire escape, F. J. Bryant 836,432 

Fire escape, R. Lytle 836,595 

Fire extinguishing apparatus, L. L. Peck.... 836,207 
Fire extinguishing compound, E. W. Mayer 836,265 

Fire window, automatic, G. Yunker 836,170 

Firearm, L. Stiennon 836,472 

Firearm, T. C. Johnson 836,502 

Firearm, T. G. Bennett 830,554 

Firearms, firing mechanism for, G. E. With- 

erell 836,167 

Fireproof building construction, J. A. Fer- 
guson 836,310 

Fireproof receptacle, G. C. Witt 836,168 

Fish trap, C. R. & O. G. I'erguson 836,248 

Flour reel attachment, A. P. & C. E. Spitzer 836,409 

Flue stopper, C. A. Roseland 836,216 

Fluid pressure brake, H. H. Westinghouse 836,160 

Fly catching device, H. R. Corbett 836,634 

Foot ball, T. G. Aitken 836,356 

Forceps, animal, F. M. Rowe 836,217 

Fuel burner, J. M. Schutz 836,145 

Fuel, manufacture of peat, R. A. Kellond.. 836,324 

Furnace, G. Politz 836,402 

Furnace grate, T. E. Martin 836,647 

Furnace smoke consuming attachment, L. 

D. Mohier 836,597 

Furnaces, automatic drying, feeding, and 
cinder removing apparatus for ore, J. 

Hickey 836,256 

Game, W. J. Roche 836,537 

Game apparatus, H. K. Christ 836,632 

Game table, A. V. Bush 836,561 

Garbage can, M. C. Birnie 836,555 

Garbage furnace, W. F. Morse 836,330 

Garment fastening, E. Kusche 836.263 

Garter, D. Broadbelt 836,626 

Gas burners, controller for use in connection 
with the ignition of, V. C. J. Nighting- 

all 836,274 

Gas burners, device for lighting by electric- 
ity reversed, P. Bernard 836,295 

Gas generator, G. L. Gerrard 836,495 

Gas generator, acetylene, M. F. MeNelly 836,272 

Gas generator, acetylene, C. A. King 836,509 

Gas lighting mechanism, time, N. F. Eng- 

lund 836,492 

Gases, preparing solutions of, H. Howard.. 836,500 

Gate, J. L. Woolard 836,233 

Gear cutter, J. Voss 836,545 

Glass insulators or other glass articles, mak- 
ing, H. M. Brookfield 836,298 

Glass insulators or other similar glass ar- 
ticles, apparatus for making, H. M. 

Brookfield 836,297 

Glass, process and apparatus for drawing 

sheet, I. W. Colburn 836,439 

Glove, spraying, J. Cray 836,181 

Gloves, trank for finger tipped, J. J. 

Weakley 836,476 

Gold washer and amalgamator, J. J. South- 
wick 836,148 

Governor for gasolene engines, Cormack & 

Zumdahl 836,096 

Grain elevator, J. S. Metcalf 836,392 

Grain feeder, J. Welfle 836,550 

Graphite, production of, E. G. Acheson .... 836,355 

Grass grubber, C. W. Stark 830.284 

Grass receptacle, L. Wildermuth 836,230 

Grate bar, E. A. Wildt 836,421 

Grate operating mechanism, Thow & Nisbet 836,616 

Grindstone fixture, C. H. Foster 836,443 

Gun, automatic spring, E. Muller-Bralitz. . 836,453 

Gun or rifle, pneumatic, J. Pieken 836,532 

Gutta percha, extracting, A. Arnaud 836,512 

Hame staple and clip connector, McMillen 

& Anderson 836,525 

Handle. See Saw handle. 

Harrow, P. Laursen 836,588 

Harrow and cultivator, combined, H. Smith 836,540 
Harvester reel supporting mechanism, C. 

Pearson 836,205 



Where 



Need 



Read over the list 
of occupations be- 
#"8^1^ lowandthenthink 

1 r% (b\T carefully. Have 

JL A&Vs J you ever known 

** a man with tech- 

nical training fit- 
ting him for any 
one of these posi- 
^^ tions who was out 

^^ ^^ ^^ Jt of employment or 

IT II fill not receiving a 

\JW1«I good salary? Of 

course not! Then 
"%/f think how inde- 

]w8 Ob'n pendent the same 

\. M \y J.J. train i ng would 

make you. 
You can get this training without 
leaving home or loss of time from pres- 
ent employment by the wonderful sys- 
tem of instruction of the International 
Correspondence Schools. You only need 
write and say which of the following oc- 
cupations you would like to be fitted for. 

Mechanical Draughtsman, Civil Engineer, Chemist, 
Textile Mill Snpt., Electrician, Electrical Engineer, 
Mechanical Engineer, Telephone Engineer, Electric 
Lighting Snpt., Surveyor, Stationery Engineer, Build- 
ing Contractor, Architectural Draughtsman, Architect, 
Bridge Engineer, Struct'l Engineer, Mining Engineer. 

Full details of the plan costs you noth- 
ing'. The instruction that will mean your 
success in life will cost you but little, 
cither in time or money. Is it not worth 
an inquiry ? 

International Correspondence Schools, 
Box 943, Scranton, Pa. 




INNER TUBES 

will largely 

Obviate Tire Troubles 

STRONGEST TUBES 

Imported or Domestic 

PARKER, STEARNS <& CO. 

228 and 229 South St., New York, V. S. A. 



Clinton, Mich., Dec. 21, 1905. 
BRENNAN MOTOR CO., Syracuse, N. Y. 

Gentlemen ; — The 20 H. i*. Motor I bought of you three years 
ago, to run my ice har- 
vester, is a dandy. It 
is simple, easy to control 
and cheap as to fuel, 

I did my threshing 
with it, running a large 
separator, with blower 
for stacking, and it 
seemed to run with as 
much power, if not 
more, than the large 
steam engine. Crowds 
of people came to see 
the little thing run such 
h large machine and do 
the work so easily. It 
took about three hours 
to thresh over 400 bush- 
els of grain arid we did 
not stop once. 

Any one wanting a 
motor will make no 
mistake if they get a 
J. B. HAUSE. 




Yours very truly, 



BRENNAN STANDARD MOTOR 



Motors from 6 to 80 Horse Power. 



h 



JAGER Marine 
4-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions 
Sizes 3 to60 h. p. Send for catalog. 

jjpf CHAS. J. JAGER CO. 

^^ mmm ^ 281 Franklin, cor. Batterymarch St., 

Boston, Mass. 



For the Assembler and 
Repairman 

Special Prices on all makes of Tires. 
Our new Establishment January First. 
Prices are moving the goods. 
Write for snaps. 

NEUSTADT AUTOMOBILE & SUPPLY CO. 
826-830 S, 18th St., St Louis. Mo. 




Staliman's Dresser Trunk 



IfEasy to get at everything without 
disturbing anything. No fatigue 
in packing and unpacking. Light, 
strong, roomy drawers. Holds as 
much and costs no more than a 
good box trunk. Hand-riveted ; 
strongest trunk made. In small 
room serves as chiffonier. CO. Do 
with privilege of examination. r 

2c. stamp for Catalog. 

F. A.STALLMAH, 61 W. Spring St., Columbus, 0, 



To Book Buyers 

We have just issued a new 
112-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



Factory Clerks and 
Superintendents 

We can help you to increase your earning 
power from 25 to 5 0$ by means of our Course 
of Instruction in COST ACCOUNTING. 
We can teach you not only to devise and 
instal a system for the place you now fill, but 
to build factory systems for others. In fact 
we can teach you to become a COST 
EXPERT. Hundreds of our students are 
to-day filling the best positions. Do you 
want to be helped as we have helped them ? 
Let us show you how we do it. It costs 
nothing to investigate. The cost is small 
and we give you all the time you want in 
which to pay it. A few of your spare half 
hours for the next few months will put you 
in a position to demand far more salary or 
to produce far better results. There is no 
way to advance except through knowledge. 
Let us teach you. Drop us a postal card 
and ask for our plan for teaching you how 
to become an 

Expert Cost Accountant 

Tbe International Accountants' Society, Inc. 
59 FORT STREET, DETROIT, MICHIGAN 



MILLS FOR ALL MATERIALS. 




MACHINERY FOR GRINDING ' 
GRAIN, CRUSHING ROCKS AND 



STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
TONSEED TO ROOTS AND HERBS, 
— BY AN UNEXCELLED PRO- 
■HCESS. if you want 
•MANY KIND OF A 
'jlSlMIU OR GRINDING 
MACHINE, COME TO 
, .., 'US AND YOU WILL 

\GET THE BEST 



'h^aiMAra rmuY hihn/shco. • uu WONT CHW J > 
SPROUT, WALDRON 6* CO. 
stNOroR CATALOG N9 4.) :M0MCY,'Pa. 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock, Mounted 
on wheels or on sills. With engines or horsepowers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



AND 

Concrete Bill Blocks 

Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientiflo American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar end concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 
cents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN CEL CO. 
361 Broad-way, New York City 
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Classified Advertisements 

Advertising In this column is50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must he accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

FOR SAT.E.— Engine Lathe, swings J% in. takes 25 in. 
between centers; complete with full set change gears 
to cut all size threads, 3 to 40 in. ; price only $41.00. Ad- 
dress L. F. Grammes & Sons, Allentown, Pa. 

K'OR SALE —United States and Canadian patents. 
The world's best surf-actuated motor. The only Motor 
with sufficient regularity for dynamo operation. 
Address Tad Danford, Granby, Colo. 



BUSINESS OPPORTUNITIES. 

FOR SALE— Portable Compressed Air House Clean, 
ing Wagons and Machinery sold to responsible parties 
to operate in cities of from Ave thousand inhabitants 
upwards. Each Portable cleaning Plant has an earning 
capacity of from 150.00 to 970.0(1 per day, at a cost of 
about S8.00 per day. Capital required from $2,000.00 up- 
wards Stationary Residential Planis also from $850.00 
upwards. Over 100 companies operating our system. We 
are the pioneers in the business, and will prosecute all 
infringers. State references. Address General Com- 
pressed Air Honse Cleaning Co., 445a Olive Street, St. 
Louis, Mo. 

HOW TO SELL STOCK- IF YOU WANT CAPITAL 

send stamp for my booklet, "How to Sell Stock;" tells 
how capital is secured, how to reach investors by mail, 
by advertising, by personal solicitation; how to get 
investors' names, bow to write prospectus. Cash A. 
Harris, 6076, 1 Madison Avenue, New York. 

LEARN Scientific Business Letter Writing by mail 
from man who built up half-a-million-dollar business. 
Big demand for good correspondents. Prospectus free. 
Page-Davis School of Letter Writing, Dept. 89, Chicago. 

I SELL PATENTS.— To buy or havingone to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

NEWEST DIRECTORY OF CIGAR AND TOBACCO 
Manufacturers, Leaf Tobacco Dealers, etc. Price $3. 
For further information address Tobacco Leaf Pub- 
lishing Co., 82 Beaver Street, New York. 

MOTION PICTUHE MACHINES, Film Views, Magic 
Lanterns, Slides and similar Wonders For Sale. Cata- 
logue Free. We also Buy Magic Machines, Films, Slides, 
etc. T. S. Harbaeh, 809 Filbert St., Philadelphia, Pa. 

GRAND CHANCE FOR A CAPITALIST with $10,000, 
to share control with inventor and equip factory for 
making an absolutely waterproof, sanitary and fadeless 
wallpaper at reasonable prices. Process not exp enmen- 
tal ; paper artistic and fit for any room. No special coat- 
ing Immense demand assured. Sample and full parti- 
culars. Address W. B. Ellis, 11 East 42nd Street, New 
York. 

WATER STILL.— Fits any TeaKettle. Guaranteed 
one to two quarts per hour. Without kettle $2 00. 
Express prepaid in United States $2 50. Adams Co., 396 
West Polk Street, Chicago. 

WANTED.— Superintendent to take charge of small 
plant for manufacturing mechanical specialties and 
machinery. Must have practical experience in modern 
shop methods. Write giving full experience and salary 
required. Superintendent, Box 773, New York. 

WE MANUFACTURE MGTAL SPECIALTIES of 
all kinds. Best equipment, Send sketch or model for 
estimate, stating quantity. Hayes Manufacturing Co., 
465 75 Maybury Avenue, Detroit, Mich. 

LEARN TO INVENT and develop your ideas for 
profit: we are not patent lawyers. Boston School of 
Inventing, P. O. Box 3566, Boston, Mass. Particulars 
free. 

TYPEWRITERS. -All makes, all prices. Twelve 
stores in principal cities. Catalogue and address of 
nearest store sent on request. The Typewriter Ex- 
change Company, Dept. A, 343 Broadway, New York. 

AUTO CAR PRACTICE.— " Homans' Self -Propelled 
Vehicles." 1907 edition just issued, right up to date, is 
the most complete book on the motor car; practical, 
fully illustrated, 600 pages, handsomely bound. Price 
$2.00 post paid, money back if not satisfied. Agents 
wanted. Specimen pages free upon request. For full 
particulars and information address Theo. Audel & Co., 
63 Fifth Avenue, New York. 



TYPEWRITERS. 



TYPEWRITERS OUR OWN MANUFACTURE fully 
guaranteed at special prices to those who wil 1 recom- 
mendthe American totheir friends. America nType- 
writer Co., 261 Broadway, New York. 

POSTAL Typewriter $25. Only real typewriter at low 
cost. Combines Universal Keyboard, strong manifold- 
ing, mimeograph stencil cutting, visible writing, in- 
terchangeable type, prints from ribbon. Imperfect 
alignment impossible. Will stand hardest wear; practi- 
cally accident proof Agents wanted. Write Postal 
Typewriter Co.. Dept. 17, Norwalk, Conn. 

TYPEWRITERS. -Kor a minister, lawyer, literary man 
or woman,or any person who writes, or for people who 
wish to learn a desirable and lucrative occupation, can 
you imagine a more acceptable gift than a No. 2 Sun 
Typewriter, at $40.00? Sent upon examination to re- 
sponsible parties. For full information and particulars, 
address Sun Typewriter Company, 317 Broadway, New 
York. 



HELP WANTED. 

DRAFTSMEN.— Are you looking for advancement? 
Do vou want to get off theboard? Hundreds of positions 
for capable men at $900-$2,5CO. Write us to-day. Hap- 
goods, 305 Broadway, New York. 

UNUSUALLY GOOD SALARIES and a strong 
demand for men in the photo-engraving business. 
The wonderful increase in the use of illustrations 
in all newspapers and magazines creates an un- 
filled call for men to turn out cuts. Twenty-five 
Dollars to Fifty Dollars a week is easily made. 
Vou can learn this paying trade in New York 
day or evening. Address Unite! States School 
of Photo-Engraving, 466 Pearl Street, corner Park 
Row, New York. 

WANTED.— Competent Draughtsman and Designer 
with experience in handling men. for position with ma- 
chine shop. Salary $1,500 to $1,800 per year depending 
on experience, Apply to Draughtsman, Box 773, N. V. 



PATENTS FOR SALE. 

AUTOMOBILE PATENT FOR SALE. - Protects 
damaged tires, prevents skidding. Sure of big sale. 
Madecheaply. Not able to manufacture. Will sell patent 
oronroyalty. G. Adams, 1000 Spruce St., St. Louis, Mo. 

OFFERS INVITKD FOR PURCHASE OF UNITED 
States Patent covering novel and useful device for 
feeding horses. Better than nose'bags. Wm. Oliver. 
3rt6 P Street, Georgetown, D. C. 

FOR SALE.— Valuable patent inplumbing line. Will 
sell all or part interest. Stand thorough investigation. 
Large profits can be made. Address Patent, 917 
Seventh Avenue, New York. 

FOR SALE— U. S. Patent No. 811.322 granted Jan., 
1906, on Collapsible Canopy for launches. Excellent 
opportunity for party with manufacturing appliances. 
Address John Poltock, East Rutherford. N. J. 

PATENTS SOLD ON COMMISSION. If you wish 
to buy or sell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 

DRAMATIC. 

YOUNG MEN WANTED to learn stage management, 
acting, stage dancing, n.akeup, etc. Engagements 
given to graduates at from $25 to $50 per week ; day and 
evening classes; instruction costs about $1 an hour; 
take a trial lesson at $2 and be convinced that you can 
learn. For full particulars and information, write, 
telephone, or see Ned Wayburn, 115 West 42nd Street, 
New York. 



PARTNERS WANTED. 

WANTED,— Partner with money to manufacture and 
place upon market Razor Stropping any one can use — 
does quick work— bears good profit. For full particulars 
address H. P. Fowler Pelham, S. C, 



EXPERIMENTAL WORK. 

JOHN F. PITZ, INC., 89 FRANKFORT ST., makers 
of patterns and models. Every facility for aiding in- 
ventors to perfect their ideas. Large and small contracts 
executed promptly. Machine patterns a specialty. 



MACHINERY FOR SALE. 

I F interested inpowerfor any kind o f light manufac- 
turing, el ectric lighting, marine or other purposes, get 
information on the most improved kerosene oil engine 
by sending for catalogue to Remington Oil Engine Co., 
41 earls Row. 



STEAM BOILERS. 



THE RECORD of the Hogan Water Tube Boiler 
proves it the safest, most reliable and efficient steam 
generator known. Built only by .James Dean, Ridge- 
field Park, N. J. Information for the asking. 



FACTORY AND MILL SUPPLIES. 

FACTORIES, CUT DOWN YOUR INSURANCE by 
putting in a Caldwell Tank and Tower for tire protec- 
tion. Once up, no further expense. Endorsed by all 
insurance companies. References in every section. 
Arkay Stave Co., o f Columbus, Miss., says : *' Saves ua 
$20 a month." Illustrated Catalogue and Price List 
free. W. B. Caldwell Co., Station D D, Louisville, Ky. 



BOOKS AND MAGAZINES. 

MAGAZINES, Newspapers and all periodicals at low- 
est club prices. Our catalogue contains a list of 3,000 
periodicals and combination offers. A handy magazine 
guide, 40 pages and cover, sent Free for the asking. 
Bennett's Magazine Agency, 68 La Salle St., Chicagojlll. 



Hat fastener, J. J. Duket 836,183 

Hay knife, T. Spi'iggs 836,541 

Hay loader, H. O. Culver, reissue 12,564 

Hay rake, C. Pearson 836,138,836,206 

Hay rake, push or sweep, D. F. Anderson.. 836,171 
Heating pad, electric, L. W. Shellhamer. . 836,282- 

Heating system, steam, E. S. Manny 836,391 

Hoist, E. Y. Moore 836,451 

Horseshoe nail eleneher, W. S. Casterlin.. 836,434 

Horseshoe pad, A. C. Tappe 836,150 

Hose coupling, J. Pellar 836,457 

Hose supporter clasp, H. Binney 836,081 

Hub, vehicle wheel, C. Shaffer 836,469 

Hydrant, C. A. Peak 836,400 

Hydraulic press with double piston ram, S. 

J. Webb 836,350 

Igniter, A. C. Menges 836,52.1 

Incubator, G. Hacker 836,252 

Incubator heater, G. Hacker 836,251 

Induction coil apparatus, E. C. Wilcox 836,659 

Inhaler, pocket, C. P. Moore 836,523 

Ink well, J. A. Cunningham 836,366 

Insulator, electric outlet, J. E. Moore 836,396 

Insulator, high potential, F. M. Locke 836,122 

Jewel setting, W. B. Allen 836,479 

Journal box, antifriction, D. Allen 836,428 

Keyboard instruments, finger key for, O. C. 

Kavle 836,385 

Knife polishing device, H. J. Hutchinson.. 836,189 
Label holder, dispensing, J. Brynildsen. . . . 836,086 
Ladder and ironing board, combination step, 

H. B. Haley 836,112 

Lamp burner, G. A. Hall 836,111 

Lamp shade, detachable incandescent, H. 

D'Olier, Jr 836,490 

Lantern, C. K. Schade 836,144 

Lantern, J. F. Haff ey 836,574 

Lasting and tacking machine, H. Walther.. 836,290 

Lathe, crank axle, J. L. Bogert 836,360 

Leaf, sample, O. Anchell 836,358 

Lens clamp, Scudder & Holmann 836,147 

Lenses, apparatus for producing bifocal, 

C. W. Conner 836,486 

Letter, electric sign, H. B. Camp 836,088 

Leveler and scraper, road, C. W. Kauffman 836,506 
Lid and cover, ventilated, E. L. Bauer. . . . 836,174 

Life saving suit, pneumatic, E. Morrell 836,524 

Lighting apparatus, G. E. Hulse 836,114 

Line holder, J. F. Koepp 836,193 

Line sounder, main, J. H. Kidny 836,508 

Linotype machine, P. T. Dodge 836,374 

Linotype machines, adjustable liner for, L. 

Ward 836,340 

Liquid discharging device, H. & C. G. 

Nichols 836,335 

Liquid fuel burning furnace, E. H. Peabody 836,529 

Lock and latch, J. Long 836,515 

Lock and latch mechanism, H. G. Voight 836,289 

Lock mechanism, H. G. Voight 836,288 

Lock mechanism, Caley & Voight 836,300 

Locomotive pilot, F. W. Renner 836.535 

Loom, pile fabric, E. S. Craddoek 836,305 

Looms, device for holding thrums or knotting 

threads in, E. Marsehner 836,518 

Lubricating device, F. W. Hall 836,253 

Lubricator, Matson & Baldwin 836,195 

Lubricator, Matson & Zeyen 836,234 

Lubricators, distributer for force feed, R. 

H. Elkins 836,308 

Mailing tube, C. R. MeCabe 836,200 

Mantle supports, forming, C. M. Lungren.. 836.123 

Match safe, C. Pickard 838,13!) 

Mattress, J. M. Kinyon 836,326 

Measuring machine, automatic, J. Froelich 836,185 

Mechanical movement, N. Howard 836,579 

Metal pipe, east, R. P. Barnstead 836,173 

Metal screen, H. W. & W. W. Watson, 

836,419, 836,475 
Metal working machines, tool feed mechan- 
ism for, D. L. Chandler 836,631 

Micrometer for measuring the thickness of 

paper and other sheets, H. F. Provandie 836,605 
Mill. See Rolling mill. 
Mills, pneumatic bobbin conveyer for, P. 

J. Hanlon 836,320 

Miner's cap attachment, W. N. Brown . . 836,481 

Mitt, base ball, J. Gamble 836,378 

Mixer for concrete, cement, or other sub- 
stances, W. J. Judd 836,190 

Mixing machine, W. J. Judd 836,191 

Molding mechanism, I. A. Perjue 836,277 

Molding or electric wire conductor, W. H. 

G. Kirkpatrick 836,121 

Molds, forming sand, J. A. Rathbone 836,342 

Mop, J. H. Johnson 836,115 

Motor starting switch, T. von Zweigbergk.. 836,427 

Music chart, A. R. Fitch 836,570 

Muzzle, A. W. Swender 836,413 

Napkin holder, G. W. Peters 836,458 

Nut lock, D. Tarbox 836,152 

Nut lock, A. R. Keene 836,507 

Orange clipper, J. G. Kyle 836,388 

Ore separator, A. J. Bauer 836,553 

Ores, etc., automatic drying apparatus for, 

J. Hlckey 836,187 

Ores, treating, W. A. Hendryx 836,380 

Ornamentation, protecting the inside of ves- 
sels during the process of, E. L. Toy 836,415 

Oven, sectional, R. Crawford 836,245 

Packing, rotary shaft, W. F. Somes 836,408 

Pail, oyster, W. Seyser 836,499 

Paper boxes, machine for making necks for, 

A. Oesterreich 836,399 

Paper coating machine, J. O. Parker 836,336 

Paper cutting and smashing machine, com- 
bined, T. C. Dexter 836,637 

Paper feeding machine, G. R. Williams.. 836,164 

Paper folding machine, J. H. Adams 836,235 

Parer, vegetable, O. P. G. Radsch 836,140 

Pen, blotter, and other appliance, combined 

fountain, Lurye & Lewis 836,516 

Pen, self filling fountain, R. Conklin 836,180 

Pen wiper, C. F. R. Stupe 836,149 

Pens, pencils, and the like, holder for, N. 

P. Rosdahl 836,652 

Pencil sharpener, J. H. Cook 836,094 

Perforator, C. A. Weidner 836,658 

Phonograph, E. C. Smith 836,470 




For Any "Him'' 



Tver Johntionj Safety Automatic Revolver, 

accidental dis hargg impossible^ 22 and 32 

• calibre, 3-in. barrel (or 38 calibre* 3^-in. 

barrel), bajrd v rubber stock, nickeled finish, 

$5.00,-'- Pocket size, 2-in, barrel; same 

price; 4-in. barrel, 50c. > 5-in. Si.oo; 1 

G-in,/ $1.50 extra. Pearl stock, 32 

-. — ' r , f calibre, $1.25 extfiCf, 38 calibre, $1.50 

• extr.a.T- ' Blued" fimsH, any size, 50c; 

extra. * 1 



SAFE 

to hang on 
tho 

Christmas 
Tree 



Iver-'Johjiscn Safety Hammer-: 
-Ipsa. Revolve.',' SCoo, In-' 32 
or 38;' Calibre, fursjlsbed with 
<# ? same choice . of fimsfies t , 
' stocks and lengths of bar- 
rel at same^- ''additional-" 
costs as on Hammer. 
Pocket size. 2-inch 
• barrel, samp price* 




Safety Automatic Revolvers 

**H&msne? the Hammer**- of &n Iver Johnson Revolver, i* \u\. will, throw the revolver, 
agamst the "wa.U, or drop h on the I<oof^ it cannot possibly be-di&cb&srged in any hm tfeft : 
one way throuji-'i riii- r:i:!n>;:s sa:i:*.y li'virr, which i>, update:) sulfly by pulling the trigger. 

Accidental discharge impossible; ! - 

For st?a;ght shooting and hard shooting; it ss unexcelled hy any othss* fevolvetj &o 
■ystatter whas Its aam<? or pric-s* It is compact, graceful, easy to cany, easy to handle—- it* \ 
evttty way a gentium an's weapon fot pocket, 'desk ox home. . 

Our free Booklet, "Shots," Tells You More in Detail 



whj the Iver Johnson has won its place in public Favor, h also contains much ... 

revolver lore \HaI everyone shotted kaovn, Ous handsome catalogue goes with it. 

.For ssift uy Hswd-*vsra an<i Sporting Gct.dh iii"i;i , i-.< eveiywhisie, or will, be sent,/ 
t>r?$M4 m* Facsipi »f ;■: sc« if y>« resale* wiii ae-t su^piv. XA>ofe. no? the &wl's he&tf - 
■on the gr£p sat3 * .Miami' on xh<s barrel* " ■*• ^ 

i'VER JOHNSON'S "ARMS ANDC¥CLE WORKS 

_ 170 River 9tre«t, Fitchlivirg', Mass. 

*^ ^ JHew Vorfr C*?w«2- .3^ Ct*s*mae<- S Sire**' ' & ^ 

P&clite £<psst BfaniRS V. B. Brkcsr't C«?.,'233<J "Alamedar Afbnue, Alameda, Cal. 
Eur$$*ean Office : Fls^haltrij ^, Hamburg, Germany 

IWaitera or <»£«■ Johnson Truss Bicycles and Single Barrel Shotguns 



Hammer 



Hammer 




Accidental 

discharge 

[Impossible 
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Just Published 

The New Agriculture 

By T. BYARD COLLINS 

12mo, 374 pages. 106 illustrations, cloth, price $2.00 



THIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 
study of changing economic agricultural conditions. 
" Back to the soil " was never a more attractive proposi- 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The reason for this is not at first obvious, and for 
this reason Dr. Collins has prepared the present work, 
which demonstrates conclusively the debt which agricul- 
ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de- 
creased cost of production. Irrigation, the new fertiliza- 
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
illustrations are of special value, and are unique. All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri- 
culture. A full table of contents, as well as sample illus- 
trations, will be sent on application. 



MUNN & CO., 



Publishers ot 
'Scientific American,' 



361 Broadway, New York 
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Valuable Books 

Home Mechanics 
for Amateurs 



*p 



. MOMK : 
|MKC:HAN'ICS; 

j AMATKURS* 



-■ 




This book b as achieved an unparalleled success in one 
week, and a Special Bdi- 

-r—™-,'-- ; ™:r "•"?;; s:iS3« tion of 4,000 copies has been 
ordered. It is by far the 
largest and best boob on 
the subject ever offered at 
such a low price, it tells 
how to make things the 
right way— the " only '■' way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent the 
book $1.50 postpaid. If the 
boob could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 



370 Pages 3^6 Engravings Price $1.50 



TWENTY=THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. S)00 Illustrations. Cloth Bound, Postpaid, 
$5.00. Half Morocco, Postpaid, $7.00. 
BXPNIllMUNi'Alj SC1BNCK is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
-— this work. Mr. Hopkins 

deciti ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
inorderthat the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
nave been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac- 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




REVISED and ENLARGED EDITION 



"••"Uiiejjlji 



The Scientific American 

Of Receipts, 
Notes a^nd 5 
Queries. V 

eceipts. 734 Pages. 
Cloth. $6.00 in Sheep. $6.50 
If Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 

general reader It should 
ave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid , 




MAGIC 



Stage Illusions and Scientific Diver- 
sions, including Trick Photography 



;«<*■ - 




This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w o r d-swallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 
ard Work on Mag " 



By A. A. Hopkins. 5B8pages. 420illus. Price 



$2,750. 



JUST PUBLISHED 



Scientific American 
Reference Book 

I'inio. 510 Pases. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 

Tberesultof the queriesof 
three generations of readers 
and correspondents is crvstal- 
lizpd in this book, which has 
been in course of preparation 
for months. It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest to everybody. 
The book contains 50.000 facts 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
"Scientific American Refer- 
ence Book " has been com piled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
of Government reports alone. 
It is a book of everyday refer- 
ence-more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
, , form. Sixty years of experi- 

ence alone have made it possible for the publishers of 
the Scientific American to present tothe purchasers 
or this book a remarkable aggregation of information. 
MUNN & CO., Publishers, 361 Broadway, NEW YORK 




Phonograph for duplicating phonographic 

records, F. L. Capps 836,089 

Photographic paper, self toning, C. S. Poul- 

sen 830.461 

Photographic printing machine, G. N. Wins- 
low 836,660 

Piano attachment, automatic, J. A. Smith, 

reissue 12,562 

Pigments by electrolysis, producing, E. D. 

Chaplin 836,177 

Pintle retainer, C. W. Morris 836,109 

Pipe threading and like machines, work hold- 
ing device for, M. H. Spear 830,613. 

Plaiting apparatus, A. Holmes 836,322 

Plant supporting device, W. Maxfield 836,328 

Planter, W. Sobey 836,471 

Planter, potato, L. V. McEvers 836,129 

Planter, potato, J. Petermann, Jr 836,210 

Planters, riding attachment for one-row 

walking grain and seed, J. Fisk 836,312 

Plow, W. T. M. Brunnemer 836,238 

Plow, A. G. Perry 836,530 

Poles, apparatus for treating the butt ends 

of, J. T. Logan 836,592 

Power transmission, F. G. Harbord 836,575 

Power transmission mechanism. R. A. Wein- 

hardt 836,159 

Power transmitting mechanism, J. L. Nelson 836,601 
Power transmitting mechanism, variable 

speed, F. H. Everhart 836,103,836,104 

Presser foot mechanism, C. Pedersen 836,209 

Printing and other machines, sheet receiving 
apparatus at the delivery end of, Wood 

& Goulding 836,232 

Printing machine, color, C. L. Burdick, 

836,483, 836,484 

Printing press, J. L. Firm 836,311 

Printing press air cushion, R. Miehle 836,268 

Printing press inking device, J. C. Padgett 836,528 
Pumping apparatus, water actuated, A. E. 

Jones 836,504 

Punch or riveter, S. S. Caskey 836,630 

Punching and like machines, feeding mech- 
anism for. A. Wilzin 836,424 

Punching or lfke machine, feeding mechan- 
ism ■for, A. Wilzin 836,423 

Quill substance, machine for treating, W. 

Webster 836,420 

Quill substances, machine for preparing, 

W. Webster 836,621 

Rafts, means for securing logs in, M. F. 

Brown 836,627 

Rag engine, E. A. Peterson 836,460 

Rail Joint, R. M. Lynn 836,517 

Rail plate, S. Clary 836,436 

Railway rail and joint, C. E. Powell 836,462 

Railway rail joint, W. O. Schroyer 836,600 

Railway signal and gate, electrically-oper- 
ated, J. G. O. & I. D. Combs 836,243 

Railway signaling system, electric, L. H. 

Thullen 836,153 

Railway switch, L. R. Parsons 836,135 

Railway switch, P. Scott 836,146 

Railway switch, R. E. Murphy 836,270 

Railway switch, W. W. Miller 836,393 

Railway tie, E. D. Peugh 836,401 

Railway track, E. Molloy 836,394 

Rake. See Hay rake. 

Razor blade holder, J. G. Barnett 836,079 

Razor, safety, H. B. Stillman 836,410 

Razor stropping machine, E. G. Kaufman 836,645 
Receptacle closure, W. W. Christensen, 

836,090, 836,091 

Record holder, disk, X. Cukier 836,564 

Record of speech, etc., magnetizable body 

for the magnetic, P. O. Pedersen 836,339 

Reel. See Clothes line reel. 

Refractory article and making the same, E. 

G. Acheson 836,353 

Refractory material and making the same, 

E. G. Acheson 836,354 

Refrigerator, L. J. Feldkircher 836,106 

Riddle, O. F. Klme 836,387 

Riveter or punch, S. S. Caskey 836,301 

Road filling and leveling device, W. A. 

Pierce 836,211 

Roaster, E. T. Shortt 836,610 

Rocking horse, S. C. Hagan ..836,643 

Rolling mill, J. Kennedy 836,192 

Roofing, metal, P. W. Turner 836,157 

Rotary 'engine, M. Angermann 836,430 

Roundabout, aquatic, I. Sutherland 836,614 

Rubber and for their repair, manufacture 

of articles in, A. S. Bowley 836,083 

Rudder, auxiliary, W. M. Taylor 836,543 

Safe, coin, W. T. Gordon 836,318 

Safe, provision, H. Nelson 836,648 

Sash fastener, J. O. Fox 836,313 

Saucers and similar articles, apparatus for 

making, H. R. Wyllie 836,169 

Saw gage, N. S. Davis 836,099 

Saw guide, band, A. & K. Kaudela 836,448 

Saw guide, hand, O. F. Giffin 836,110 

Saw handle, E. B. Olson 836,456 

Saw machine, band, D. A. Kennedy 836,117 

Saw tables, automatic stop gage for, J. P. 

Bonte 836,237 

Saw teeth, swage for inserted, W. L. Newell 836,527 
Scarf pins, device for securing, A. Rainess 836,534 
Screw, automatically operated temper, R. 

C. Jones 836,384 

Seal, C. L. Wood 836,292 

Seal for bags, E. J. Brooks 836,431, 836,560 

Seal, pocket, H. S. Folger 836,108 

Secondary battery, L. H. Flanders 836,107 

Sewage disposal, J. W. Keegan 836,323 

Sewage disposal apparatus, J. W. Keegan 836,386 
Sewing machine band or tape guiding device, 

J. R. Moffstt 836,198 

Sewing machine take up, C. Pedersen 836,208 

Sewing machine, two needle, R. Haase 836,250 

Shade and curtain fixture, W. II. Farrell.. 836,247 

Shade bracket, Newton & Carl 836,602 

Shade bracket and support, J. A. Charlton.. 836,242 
Shaft boring apparatus, Frieh & Nollenburg 836,494 
Sheet metal bending machine, L. A. Biggar 836,625 

Shoe cleaner, H. A. Cottom 836,244 

Shoe, marsh, F. Heinig 836,255 

Shutter, rolling, J. G. Wilson 836,165 

Sifter, ash, J. J. Weir 836,477 

Sifter, dust proof ash, J. J. Domek, Jr 836,441 

Silica or the like, apparatus for working 

fused, Bottomley & Paget 836,558 

Silk, ungumming and dyeing raw natural, 

P. Schmid 836,464 

Smelting furnace, W. J. Watson 836,548 

Smelting of sulfid ores, R. Kondo 836,586 

Smoke consumer, Lewallen & Stetler 836,449 

Sound records, apparatus for molding, W. 

S. Tyler 836,417 

Sound records, manufacturing, T. H. Mac- 

donald 836,646 

Sound records, production of, I. Kitsee.... 836,510 

Spooler guide, J. M. Parker 836,137 

Spout for discharging liquids from barrels, 

sheet metal, P. D. A. Seebeck 836,467 

Spring. See Vehicle spring. 

Spring wheel, F. J. & O. Biehn 836,294 

Stair, P. Anderson 836,172 

Stand or table, E. Werner 836,551 

Staple magazine, T. A. Briggs 836,662 

Static discharger, W. L. Hardwicke 836,579 

Steam generator, J. B. Van Oosterwyck. . . . 836,287 

Steam separator, I. Watts 836,549 

Steel from ordinary iron, manufacture of, 

A. Massott, Jr 836.520 

Stick pin, M. Kennedy 836,262 

Stone sawing machine, E. T. Pollard 836,533 

Storage cells or batteries, charging system 

for, J. D. Freund 836,314 

Stove, W. V. Robinson 836,343 

Stove, vapor, C. J. Puffer 836,403 

Street indicator, J. W. Willson 836,166 

Suit case lock, J. Roche 836,536 

Sulky, J. S. Coates 836,178 

Surgical instrument, E. J. Osgood 836,603 

Switch box, C. E. Youmans 836,352 

Switch throwing device, J. A. Feierabend.. 836,493 
Switch throwing device, electric, J. A. 

Posey 836,649 

Syringe, hypodermic, H. J. Detmets 836,367 

Table, J. Whitcomb 836,229 

Tag, H. P. Cannon., 836,433 

Tank heater, N. M. Nelson 836,526 

Telegraph key. E. M. McConihay 836,454 

Telephone attachment, J. Silverman 836,407 

Telephone circuits, means for eliminating 
or reducing the influence of disturbing- 
currents on, C. M. Jacobs 836,581 

Telephone cord circuit, A. D. T. Libby.... 836,514 
Telephone exchange system, W. M. Davis, 

reissue 12,560 



THE WORLD'S WORK for 1907 




"The Marvels of Communication " — for January. 



Not a scrapbook, and not a fiction magazine, The World's Work tells the 
human stories of every month's greatest activities, and illustrates them with an 
unequalled richness of clear and interesting photographs. It is a record of all the 
inportant things that go in politics, business, education, books, art, human achievement. 
In the coming year will appear : 



THE WORKINGS OF THE 
TRUSTS : A remarkable series of articles 
by Mr. C. M. Keys, unveiling the methods, 
secret and open, of these colossal creations — 
showing just where they are benefits and just 
where they are menaces. 

does h;a r va r d do its 

JOB 7 Not Harvard alone, but Yale, 
Princeton, and other colleges. A series 
showing how our universities are doing what 
we expect of them. 

MEDICAL SENSE AND NON- 
SENSE. The death-rate has been low- 
ered but life shortened. Marvellous discoveries 
have been made. This series will bring home 
to every man and woman the ways in which 
life can be lengthened. 

WHAT OTHER. COUNTRIES 
CAN TEACH US. Stories of the 
things they do better in England, France, 
Holland, Germany, Canada, Japan. 



THE AMERICA OF TOMOR- 
ROW. What our cities, our transporta- 
tion, our fortunes, our living and working 
will be in 25 years if present tendencies 
continue. 

THE MEN WHO ARE MAK- 
ING TODAY. That mysterious figure, 
Mr. E. H. Harriman, explained. The real 
Taft, " Secretary of Peace," shown as he is. 
Other notable Americans pictured and ana- 
lyzed. 

THE SECRET OF BUSINESS 
SUCCESS. Not a series on business 
forms and office methods, but intimate revela- 
tions of big business men laying their plans 
and fighting their battles, showing how they 
get their results. 

INVESTING YOUR MONEY. 
Regular monthly articles that will tell in- 
vestors, big and little, what they want to 
know about sound investments. 



These are but a few of many timely features. 
Wideawake Americans need this magazine. 
SUBSCRIBE NOW. 25 cents a copy, $3.00 a year. 

Send your name on a postal and receive further details of special interest. 

Doubledacy, Page (El Company 

133 EAST 16th STREET. NEW YORK 



I WILL HELP YOU 



•MAKE MONEY 

(The same as I have helped over 5,000 others) 

No matter where you are located or 
what your former occupation, if you 
are honest and ambitious, I will teach 
you the Real Estate, Insurance and 
General Brokerage Business thorough- 
ly by mail, appoint you SPECIAL 
REPKE8ENTATIVE of my Com- 
pany (the largest in America), and 
assist you to become a prosperous and 
successful business man with an in- 
come of $3,000 to 85,000 annually. 
Unusual opportunity for men without cap* 
Ital to become independent for life. Valu- 
able Book and fall particulars FREE. 
Write today. Address either office* 

EDWIN R. MARDEN, President 

Nat'l Co-Operative Realty Co. 




Soli Athenaeum Bluff. 
CHICAGO, ILL. 



856 Maryland Itldff. j 
WASHINGTON, ll.C. J 




TOE Nalite \Tl Lamps 



For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Caudle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good ag nts, J^°Write for 

catalogue and prices. 

Chicago Solar Light Co.Dept.G, Chicago 



— LAUSON — 

The Easy Starting Engine of 
Honest Horsepower 

We challenge the world to make an easier 
starting engine than the Lauson. Every 
Lauson will develop more horsepower than we 
claim. More real improvements and less 
complication than any other. Guaranteed 
against breakage for 
one year. Handsome 
Catalog FREE. 

J. Lauson Mfg. Co. 

106 Carver Ave. 
NEW HOLSTK1X, WIS. 
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Heats An Extra Room 
Without Expense 

By utilizing the heat which usually ^ 
goes up the chimney, an upstairs room S. 
through which a pipe runs can be iM*\ 
heated by a w 

NEW ERA ^ 
RADIATOR 

from any kind of a stove. You can 
do this without the expenditure of 
a single extra cent for fuel, and it 1 51 
throws off heat without any atten- 
tion on your part whatever. If 
you want to save one half your 
present fuel bills, ask your dealer „ 
about New Eras for stoves or fur- ■* s ' 
nace, or write for full particulars to 



WILM0T CASTLE CO. 

17 A Elm St., Rochester, N. Y. j 




ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Supplement 1106. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 





A Soft, 
Strong 
Toilet Paper 

Balaam San I tissue is infused 
with aromatic Canada Balsam, 
which makes it antiseptic. It Is 
the softest toilet paper made. 

Comes wrapped in parchment 
in sealed cartons. Costs no 
more than other kinds, and far 
superior— 10c, 15c, and 25c. 
You should have it. 
Fifty Sheets Free, or $1 
worth. Bent, prepaid, any- 
where in United States and 
Canada, on receipt of price. 

SCOn PAPER COMPANY, f 
5D4 Glenwood Ave., Phil*. 



New Catalogue of Scientific and Technical Books 

A new 112-page Catalogue is now ready for distribution. It is entirely 
new and lists 5,000 of the latest and best books of a scientific and 
technical nature. Copies are being mailed to all subscribers to our 
periodicals, but those who purchase our publications at news stands, 
or read them in libraries, should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world. 

MUNN & COMPANY, Publishers, 36i Broadway, New York City 



December i, 1906. 



Scientific American 
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On almost every GOOD Gar 



You'll see 




with lamps 



Contains ready-generated Acetylene Gas ready 
for use at any time at the turn of the key. 

Forty hours light at the turn 

of a key. 
Tanks last FOREVER. 
No bother. No trouble. 
No Carbide. No Water. 
No Dust. 
Just pure white light at the turn 

of a key. 

This little tank holds enough Compressed 
Acetylene Gas (already genernted and puri- 
fied) to supply two big lamps for forty hours. 
Old empty tanks exchanged for new full ones 
at dealers and garages in over 400 cities. 




Address for full particulars 
THE PREST-O-LITE CO., Dept. 18, Indianapolis, Ind. 



Tours 



Personally Conducted — Ex- 
clusively First-Class — to Cali- 
fornia — January 10th, February 
7th and March 2nd under the 
auspices of the tourist depart- 
ment, Chicago, Union Pacific 
and North-Western Line; 

Include all expenses 

— hotels, railway fare, sleeping 
car and dining car accommoda- 
tions of the finest character, 
and numerous side trips. So 
arranged as to spend the dis- 
agreeable portions of the win- 
ter months in comfort and ease. 

Write for itineraries and full 
particulars to S. A. Hutchinson, 
Manager, 212 Clark Street, Chi- 
cago, 111. 

PC163 - - 



ARITHMETIC 

Q-ri T -pi Do not despair because 
°- tl - L, - t " through neglect you 

TAUGHT have forgotten what 
you once learned about 

Arithmetic. Proi\ Spangenberg's 

New Method requires no teacher. 
9i>7 page**; sent prenaid on receipt 

of 60c. in stamps. Edition de Luxe $: .00. 

GEO. A. ZELLER BOOK CO, 
43 South 4th St., St. Louis, Mo. 



SPANGENBERGS 
PRACTICAL 

ARITHMETIC 

Self-Tau°bt 




A MONEY MAKING 
MACHINE 

that coins nickels for its owner, and 
gives satisfaction to the public is the 
wonderful 

PHOTOSCOPE. 

Takes one's photograph and produces it 
ready framed inside of a minute ! It can 
make a profit of $100 a day wherever 
there are crowds. Write for booklet 
and price list. 

M. S. KLINE 

43 X. Division St., Buffalo, N. Y. 



CTIinV Hi * h Grade INSTRUCTION 
OllUl By CORRESPONDENCE 

LAW 



Fourteenth Yenr 



Prepares for the bar of any Stale. 
Improved method of instruction, com- 
bining the Text-liook, Lecture and Case Book 
metho 's. Approved by the bench and bar. Three 
Courses College, Post-iimduate and Business Law. 
Uniform rate of tuition. Send for Catalog. 

Chicago Correspondence School of Law 

Reaper- Block, Chicago 




60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 

Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is prohahly patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 



A handsomely illustrated weekly. 



Largest cir- 
Terms, $3 a 



culation of any scientific Journal. 

year ; four months* $1. Sold 07 all newsdealers. 

MUNN & Co. 36,B ' oad " a »- New York 

Branch Office. 625 F St.. Washington, D. C. 



telephone exchange system,- semi-automatic, 

„ A. T. M. Thomson, reissue 12,565 

Telephone lines, testing system for, W. 

„ W. Dean 836, 480 

Telephone receiver switch, J. McMahon.... 836,202 
Telephone relays and transmitters, regulat- 
ing device for, H. E. Shreeve. .836,611, 836,612 

Telephone system, F. R. Parker .....'836,204 

Telescope, prism, E. Neumayer ,836,273 

Thimble, J. J. Le Sauvage 836?590 

Ticket destroyer, J. M. Smith 836,222 

Ticket, transportation, J. F. Qhmer 836,275 

Tie p.late, W. H. Woodcock 836,425 

Tiles, making, O. Ducker 836,638 

Tin scraps, etc., detinning, Goldschmidt & 

Weber 836,406 

Tire, D. O. Thomas....... 836,286 

Tire, F. Mesinger 836,450 

Tire for wheels, cushion, T. J. Aurand 836,077 

Tire for wheels, elastic, L. Boirault 836,557 

Tire machine, wheel, E. L. Meyers 836;593 

Tire, pneumatic, A. Dow ' 836;560 

Tongs, J. Lundquist ■ 836,594 

Tool, convertible machine, T. F. Timby, 

836,154, 836,657 

Tool holder, C. J. Fancher 836,376 

Torch, signaling, T. G. Hitt 836,381 

Torches, protector for igniting material in 

signal, Clark & Bennett 836,563 

Towers, anchor for skeleton, D. R. Scholes 836,465 

Toy, E.- : H. ' Uolden 836,257 

Toy or toy wagon, E. O. Seereiter 836,538 

Track fastener, C. H. Tibbetts 836,617 

Traction wheel, J. Sweeney 836,225 

Tramway, elevated electric, G. G. Schroeder 836,405 

Trousers support, R. F. Parris.... 836,336 

Truck bolster, cast, A. Stucki 836,474 

Trunk protector, Walker & Frederick 836,227 

Tube cleaner, W. L. Casaday 836,629 

Tunnel construction and method and ap- 
paratus for forming the same, J. W. 

Reno 836,215 

Turfing implement, J. Bercha 836,623 

Type distributing machine, F. McOlintock. . 836,332 

Typewriter attachment, J. A. EufBn 836,143 

Malve, G. A. Blake 836,082 

Valve, S. Schuessler 836,406 

Valve, automatic, H. S. Pinkerton 836,604 

Valve dresser, Ii\ G. Crone 836,487 

Valve, reducing, Hubner & Mayer 836,258 

Valve,' reducing, H. F. Cunning 836,306 

Valve, safety, O. Tittelbach 836,347 

Valve, thermostatic, J. H. Davis 836,636 

Vehicle brake, E. F. Bradley 836,084,836,085 

Vehicle, dumping, J. Hovas 836,188 

Vehicle fender, automatic, A. P. Smith, Jr. 836,283 
Vehicle on a line of way or railway, means 
for controlling the movements of a, F. 

E. Kinsman 836,12c 

"Vehicle shock absorber, R. P. Winsor, reis- 
sue 12,56( 

Vehicle spring, M. L. Senderling 836,341. 

Vehicle wheel, S. S. Childs 836,302 

Vehicle wheel, J. Bolick 836,361 

Vehicle wheel, M. H. de Hora 836,578 

Vehicles, steam heating apparatus for, H. 

Gerdes 836,317 

Veil rack, M. D. Coey 836,438 

Vending machine, H. H. Pulver 836,651 

Vending machine, coin operated, A. Spear.. 836,346 

Ventilating device, N. L. Friese 836,315 

Ventilator. See Car or the like ventilator. 
"Viscose, producing lustrous threads, etc., 

from, M. Muller 836,452 

Vise, machine. H. F. Kellemen 836,116 

Voting machine, A. W. Weible 836,228 

Wagon running gear, metallic, A. N. Cal- 
kins 836,240 

Wagon seat support, Stangel & Molitor. . 836,542 

Waist, garment supporting, E. De Vlieger 836,566 
Waist or other garment fastener, E. E. 

Rayman 836,213 

Washtubs and the like, packing for parti- 
tions for, O. Brueck 836.628 

Water elevator, L. H. Kennedy 836.S84 

Water purifier, J. Bowey, Jr 836,661 

Wave power generating apparatus, J. A. 

McManus 836.660 

Wax stripper, Fleming & Pedersen 836,184 

Whip manipulator, A. L. Weeks 836,158 

Winch, G. W. King 836,119 

Winding and spinning machine, yarn, Neild 

& Marsh 836,308 

Winding machinery, ball, J. Mackie 836,327 

Windmill, D. Doty 836,491 

Window, door, and ventilator, L. Y. McCon- 

nell 836,201 

Window fastening device, J. H. Cook.... 836,095 

Wire strainer, T. F. Locke 836,591 

Wire stretcher, L. Moore 836,125 

Wire stretcher, J. H. Heisey 836,379 

Wire stretcher, C. D. P. Haycraft :... 836,445 

Wood, etc., compound for preserving, L. H. 

Gaskill 836,316 

Wrapping machine, T. L. Camp 836,241 

Wrench, S. B. Cochran 836,437 

Wrench, C. L. Fortin 836,571 

Yeast mixer, C. Daum 836,565 

DESIGNS. 

Badge, C. H. Wilkins 38,313,38,314 

Knit fabric, C. H. French 38,319 

Lamp, C. L. Duenkel 38,316 

Ribbon,. F. Kicran 38,318 

Stove, Kennedy & King 38,317 

Sweetmeat receptacle, W. J. Moon 38,315 



TRADE MARKS. 

Fertilizers, Rasin-Monumental Company of 

Anne Arundel County %. . .57,624, 57,625 

Heating furnaces, Wrought Iron Range Co. 57,628 
Knitted underwear and hosiery, J. S. Reeves 

& Co . 57,627 

Shoes" and leather, dressing or polish for tan 

or russet, Raven Gloss Mfg. Co 57,626 

Shoes, women's leather, Smith -Briscoe Shoe 

Co ' 57,630 

Soda ash, Kennlcott Water Softener 'Co 57,629 

Stringed instruments, strings for, Lyon & 

Hoaly 57,62;i 

Tires for vehicles, rubber, Baker & Hamilton 57,622 



LABKLS. 

'Allen's Royal . Silver Polish," for silver 

polish, J. C. Allen 13,205 

'E. Z. Feet Corn Cure," for a corn cure, 

P. L. McConomy 13,202 

'Ink-Out," for an ink-eradicator, Adner 

Laboratory Co 13,204 

'Rustlers," for playing cards, Willis W. Rus- 
sell Card Co 13,206 to 13,208 

'Rustlers," for a pack of cards, Willis W. 

Russell Card Co 13,209 

■ 'Tinea-Cide,' ' for a germicidal preparation 

for the scalp and skin, C. C. Durr.... 13,200 

"Uncle John's," for spool cotton and cotton 

thread, Bullard Thread Co 13,203 

' 'Warneely Brand, ' ' for hats, W. Neely & 

Co 13,201 



PRINTS. 

''Automobile Back, Bicycle Playing Cards," 
for playing cards, United States Playing 
Card Co 1,843 

"Base Balls," for base balls, A. J. Reach Co. 1,842 

"Combination Suits," for boys' clothing, David 

& Jacobs 1,841 

"Men's and Boys' Apparel," for men's and 

boys' apparel, H. C. Lytton 1,840 



A printed copy ^f the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bi« 
given. Address Munn & Co., 361 Broadway, New 
Vork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 362 Broadway, New X"orlc. 





STRONG & 
DURABLE 



3/VACTUAl . 

size , 



m pr§I, X 4ll T[ chronograph 




The New York Standard 



STYLES 



IS THE ONLY 

Stop-Watch " Watch 



made in America and is un- 
equaled for Laboratorial and Experimental Work, Photo- 
graphic Purposes, Electric and Telephone Uses. For 
Refiners and Compounders of Oils, etc. For Physicians, Sur- 
geons, Nurses, and for the exact timing of all athletic events. 

Jill Jewelers Sell Them 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 




Electrical Scientific Novelties 

All boys like t o own theirownrailroad. "We have supplied 
the Christmas Trade for years with carload lots of 

Models of Railways, "Motors, Dynamos, 
Locomotives, Trolfey Cars, 

Miniature Lamps, Etc, 



- Equipped with dry batteries, no acids, 
or liquids used, perfectly safe and 
1 "_ harmless. Practical and durable in- 
ventions, most amusing and instructive. 
Prices from 81.00 up. Illustrated booklet sent FREE. 

TEE CASLISLE& FINCH CO. ,233 E. Clifton Ave., Cincinnati, 0, 
Largest Manufacturers Electrical Novelties In the World, 



LET.. USv BE YOUR- FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 
, YOU WANT MANUFACTURED 

Stampings, Models.: Exper.. Work 

write for free booklet 
the close machine a. stamping co. 

970 Hamilton St., Cleveland, O. 



M 



-DON'T DRINK- 



Water 



BEARINGS 



" K ££. E " BALL 

For thrust or weight or both. 
No fitting, just push them on. 
AIL sizes 1-4 In. Shaft and up. 
10 ets. in Stamps lor sninples. 

PRESSED STEEL MFG. CO., 545 The Bourse. Phil; 



, Pa. 



AUTOMOBILE INSURANCE 

Every owner of an Auto should insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you against such loss or damage, bow- 
ever sustained. Premiums low Fullest reliability. 
H. VV. BEALS, 76 William Street, New York 



CD EC ILLUSTRATED |J flj g% B/ 
Mill ELECTRIC dUUK 

We will on request send to you noatpaid, this book, also our special 
plans by which you can secure any article in our catalog absolutely 
free. Write to-day— don't miss this chance. J. Andrae *fe Sons 
Co., 114 W. Water Street, Milwaukee, Wis. 



wL»A?!i8/JUlfK2 Corliss Ki.i friii e*. Brewers 
and Bottlers Macbinerv. THE VILTER 
MFG. CO- 891) Clinton St., Milwaukee, Wis. 



MfinFIQ * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. (Slew York. 



RUBBER 



Expert Manufacturers 
Fine Jobbing- Work 

PARKER. STEARNS& CO., 228-229 South Street, New York 



GEO. M. MAYER, 1131 MONADNOCK, CHICAGO 

working DRAWINGS 



WATER-WORKS 

Grand Junction, Col., Nov. 3d. 1906. 

Sealed proposals will be received by the City Council 
of the City of Grand Junction, Colorado, until eight 
o'clock P. M. Saturday, November 28th, 1906. for furn- 
ishing material and constructing the Kannah Creek 
pipe line and distributing reservoirs. 

The work will consist of a wooden stave pipe line 
19.8 miles long, varying in size from 12 inches to 22 
inches in diameter, with head works, settling tank, 
regulating and relief valves, and re-inforced concrete 
distributing reservoirs, having a capacity of five million 
gallons. 

F Bids will be received for both wire wound, and con- 
tinuous wooden stave pipe, except for the twelve-inch 
pipe which shall be wire wound. 

Plans may be seen, and specifications obtained at the 
office of the City Clerk of Grand Junction. Colorado, or 
at the offices of Willard Young and Frank C. Kelsey, 
Civil Engineers, Salt Lake City, Utah. A bond furn- 
ished by a surety company will be required for twenty 
per cent, of the contract price. The time stated in the 
proposal lor completing the work will be considered in 
awarding the contract. 

The right is reserved to reject any or all bids or to 
award separate contract for the pipe line and for the 
reservoirs. 1. n. BUNTING, Mayor*. 

JOHN M. CONLEY, City Clerk. 



MR. INVENTOR, 



send us your models or 
drawings for our lowest 
prices. We can develop, perfect or manufacture your 
invention. MONARCH TOOL COMPANY, 128 
Opera Place* Cincinnati, Ohio. 



A Mail Order Business. 



Start 

II 1 Ijj |j 1 Acknowledged by shrewd business men 
** » M u I one of the most pleasant and profitable 
business in the World. Stop working for others— big 

grofits— money comes with orders- our plan for si arting 
eginners is a sure winner and offers you a chance to 
get in business for yourself. Full particulars for stamp. 

A. FRANKLIN-HOWARD CO., Kansas City, Mo. 



T « SCHWERDTLE STAMf CO. 
» SttEt -STAMPS, LETTER'S Sl.BGURtSt 
"' BRIDGEPORT CONN." 



Specialties & Patents Boughta^Sold 

American Commerce & Special y Co., Inc., 9 5 Dearborn St., Chicago 



Dies, Tools, Models and Special Machinery. 



MACHINES. For Sand, Clays, Minerals, Wood Pulp, 
Fertilizers, Chemicals, Ores, Ground Silica 'and Mica 
and other Granulated Materials. S. E. WORRELL, HANNIBAL, MO. 



DRYING 



O C SSS " How To Make" Library 

^■^#Q a 1. A Transformer, by L. Milton, Ph.B. 3. A Condenser 

:ind a Leyden Jar, by T. E. O'Donneli, E. E. Semi for 

catalog. It u bier Publishing: Co., Box 8, Lynn, Mass. 



Experimental & Model Work 

Cir. & advice free.. Wm. (Jardam& Son. 45-51 Rose St.N.Y 



NOVELTIES & PATENTED ARTICLES 

lilANUFACTUREDBY COpBACT.'fUNCHING DIES; SPEQA'l MACHINERY. 
E.KONI6SL0W STAMP1NS STOOL WORKS, CiiEwELANDA 




We manufacture. Si etal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es. Send sample or CDCC 
I model for low estimate and best expert advice 1 11 CX 
THE f:AGLE TOOL CO.. Wept. A, < Inclnnati, O. 




MAKE MONEY 

Giving Moving Picture Shows. 
Free Catalog. 

Ail -ugoxi.e Clino, 

Dearborn&RandolphSts., Chicago. 




All the Standard Machines SOLD or RESTED ANYWHERE 
at % to % M'f r's prices. ^"RENTAL APPLIED on price. 
Shipped with privilege of examination. Write for *' Cat." 
TYPEWRITER EMPORIUM, 202 LaSalle Street, CHICAGO 



Magical Apparatus. 

Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
M ABTINKA & ( O.. Mfrs.. 493 Sixth Ave., New York. 



"SETS OF CASTINGS OF 

MODEL ENGINES 

* " SEND 10* FOR 126 PAGE 
"ILL. CATALOGUE. 

, ==3 ^ == ===«======3±>alsci TO O LS, 

IGtAR WHEELS.& PARTS OF MODELS 
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Removed to IBS Milk Street. 



MASONS NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York& Boston 

Manfd. by VOLNEY W. MASON & CO., Inc. 
l'rovldence, K. I., U. S. A. 



LEARN WATCHMAKING 

"We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship- Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 

ICADU DIIIMBIUfft A f @ w months' in. 
LCrtnll rLUIflDinU struct! on at our school 
under the supervision of expert plumbers will enable 
you to earn regular plumber's wages. We have a special 
department to aid our students in securing a position 
after graduating. Write to-day for FREE ILLUS- 
TRATED CATALOGUR ST. LOUIS TRADE 
SCHOOL, 3972 Olive Street, St. Louis, Mo. 
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Scientific American, 



BfeCEMBER I, I906. 




Rubber Elevator & 
Conveyor Belting 

FORCONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., etc. 

SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 

NEW YORK BELTING & 
PACKING CO., Ltd. 

91-93 Chambers Street, New York 




IF YOU OWN A ROOF, USE 

MICA-NOID Keady Hoofing and save repairs. MICA-NOID 

is proof against water, wind, snow and climatic changes, 
and will last a lifetime with reasonable care. "We pay 
the freight. Samples upon request. "Writetoday, Address 

ASBESTOS MFG. & ROOFING CO. 

Manufacturers of Everything in the Aibeitos Line 
316 CARR STREET ST. LOUIS, MO. 




HifflsWrt 



Stationeries, Portables, Hoisters, Pump- 
i ers. Sawine and Boat Outfits, Combined 
j witb Dynamos. 

Gasoline. Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



CRUDE ASBESTOS 

DIRECT FROM' MINES 

H. H.MARTIN, 

OFFICE, ST.PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



Money. 



Ail varieties at lowest prices. Best Uatlroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicyciee, loo's, etc. cave 
Lists*'ree Chicago Scale Co.. Chicago. III. 



Calendar Watch 

Registers the Second, Minute, 
Hour, l>ay of Week, Date 
of Month, and Phases of 
Moon. Changes Auto- 
matically. Stem- wind 
and set; jewelled pivot 
holes ; expansion bal- 
ance : accurate and relia- 
ble; richly decorated dial 

$■7.45 




Price. $ 7 

(it'll lid (ill if nnl :is ™ 



Refunded if not as 

represented. Express Prepaid if 

remittance comts with order. 

.voor more, $? each. References: 

Com. Agencies, N. Y. Banks, or any 

Express Co. Fine Holiday Gift. 

Dellhart Makers & Traders, Ltd., 150 Fifth Ave., New York 



Bausch & Lomb 

Prism 

Field Glasses 

Field Glasses ought to be 
used more than they are. 
They are the extra sense 
that brings the out-of-reach 
into easy view. 

Bausch & Lomb Prism 
Binoculars are as different 
from the field glasses of our 
fathers as the modern rifle is from the flintlock. If you travel, 
hunt, or follow the sports, one of these little glasses of giant 
power will be worth its weight in gold to you. 

SEND TO-DAY FOR DESCRIPTIVE CIRCULAR 

BAUSCH <& LOMB OPTICAL CO. 

Rochester, N. Y. 

New York Boston Washington 

Chicago San Francisco 




Sparks That " Spark " 

If you want your battery to furnish 
the kind ot sparks that get all possible 
power out of your motor car or boat, 
install an Apple Battery Char- 
ger. A dynamo right on your car that 
keeps the batteries always full and 
ready to furnish a strong, sure current. 
Write to-day for full information. See 
us at both N. Y. Auto Shows. 

The Dayton Electrieal Mfg. Co., 98 St. Clair St., Dayton, Ohio 




IT PAYS BIG 

To amuse the 
Public With 



Motion Pictures 

NO EXPERIENCE NECESSARY 
as our instruction Book and 
1 "Business Guide'' tells all. We 
[ furnish Complete Outfits with 
Big Advertising Fosters, etc. 
Humorous dramas brimful offun, 
travel, history, religion, temper- 
ance work and songs illustrated 
One man can do it. Astonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 

halls, theatres, etc. Big profits each entertainment. Others 

do it, why not you? It's easy; write to us and we'll tell you 

how. Catalogue free. 

AMUSEMENT SUPPLY GO- 467 Chemical Bank BldiUCfllGAGQ 
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Based on a photograph of the Peerless at Monte Carlo. 

Attained Excellence 

Built to satisfy the requirements of the tourist, the Peerless 
Limousine adapts itself to all conditions. Featured in the Limou- 
sine are all the improvements of our 1907 product. Several new 
features have been added to make the Peerless car still higher 
in quality and even more thoroughly reliable. 

1. Drop frame, eliminating side sway. 3. Xargei cylinders; more power. 

2. Perfect balance. 4. Simple speed control. 

5. Imported springs, three springs rear. 

The most refined and exacting taste finds in this car every require- 
ment perfectly filled. Luxurious comfort and adequate protection ; 
richness of finish and appointments ; ease of entrance and egress ; safety 
and responsiveness of control ; reliability, stability, durability 
1907 Limousine 
Model 16, $5,000 Model 15, $6,000 

A booklet describing the new Limousine, and general 
catalogue P of igoj Models will be sent on request. 

PEERLESS MOTOR CAR CO., 2447 Oakdale Street, Cleveland. O. 

We shall exhibit only at the "th National Automobile Show at Ma'lisop- Square Garden, January. 12tb*IiJtlvl£0; 
" Me^berA.L.A.M. 






Thelfouths Companion 

The Best Christmas Present for $ L75 
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Bntertainitient and Information 
for Every Member of th.e Family 



CHRISTMAS PRESENT OFFER. CHPI27 

Every new subscriber who cuts out and sends this slip Cor mentions this publica- 
tion) with $1. 75 for The Companion for the fifty-two weeks of 1907 will receive 
^f J^T 4 All the issues of The Companion for the remaining weeks of 

W*» m Mm 1906, including the beautiful Double Holiday Numbers. 
m^tST^r *% The Companion's Four-Leaf Hanging Calendar for 1907, in 
GW#» ■ mam Twelve Colors and Gold, for Comoanion Subscribers Onlv. 



The Compar- jn gives as much reading in the year as would fill twenty 400- 
page novels or books of history or biography ordinarily costing $1.50 each. 
SEND FOU SAMPLE COPIES AND ILLUSTRATED ANNOUNCEMENT, FREE. 

Jgl6,290 in cash and many special awards to subscribers who get new subscriptions. Send for information 



THE YOUTH'S COMPANION, BOSTON, MASS. 



STEAM USERS 



Wow Nth) 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER MFG. CO. 

16 Warren St., New York 



UNIVERSITY. 
SHOE 

( Trade- Mark. ) 
Heaviest oily grain leather— tan col- 
ored. Watertigh t construction. Com 
f ortable and n eany indestructible. 
Send for pamphlet 

J. P. TWADDELL, 
1210-1313 Market St., Philadelphia 




the DIAGRAPH 

(Trade Mark Registered) 

The Improved Stencil Cutting Machine 

i s a saving of 90 per cent i n your Snip- 
ing Department worth considering? 
Just a word will bring our free 
illustrated booklet describins: the 
Diagraph and our " No Error "' Sys- 
tem of shipping goods. 

American lMajrraph Co. 
10 N. Second Street, St. Louis, V. S. A. 




Something you need to know about. 




SEND FOR CATALOGUE AND SAMPLES 

Star Expansion Bolt Co., Cedar & West Sts., New York 




TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Send for 
Catalog No. 16. 

LVFKIN RULE CO. 
Saginaw, Mich., U.S.A. 

New York and London. 



HANDSOME PROFITS 

are realized by growing pineapples in 
Porto Rico. Our cooperativ plan allows 
non-residents to obtain plantations by 
small monthly payments. Large annual 
returns and absolute security No frosts, 
no tariff, cheap labor and cheap freights. 
If you want to know all about beautiful 
Porto Rico and our attractive proposition. 
Send for free booklet. 

LA FORTTJNA. FRUIT CO. 
1 Madison Ave. New York 



The Good Power 

Should be simple, easy to run and keep in order, of full 
rated horse power, economical in fuel and the use of 
oil, free from tbe necessity of repairs and so con- 
structed as to endure indefinitely. These power essen- 
tials apply in a high degree to the '*HP 
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In addition they are adapted to ever$ power use and 
requirement Tbey give perfect satisfaction under 
proper instalment. 

Tbev are made in several styles — Horizontal (like cut 
here shown 1 , Stationary or Portable, 4, 6, 8, 10. 32, 15 and 
20 horse power. Vertical, 2, 3 and 5 horse power. 

Buying an I H. C. Gasoline Engine puts you right and 
keeps you right on the power question. A complete in- 
vestigation of these facts will serve your interest well. 
Better begin at once by writing for our engine catalog. 

International Harvester Company of America (Inc.) 

?C Monroe Street. Chicago, 111. 



The Way to Get Out of a Hole 
Is Not to Get into It 

In measuring with this 
Com binati on Tri nle- 
beam Roller Gause you 
can't make a mistake. 
A convenience, a labor- 
saver for single, double or triple measurements. Pol- 
ished and nickel-plated. 11.25, postpaid. Catalogue free. 



GOODELL-PRATT COMPANY 



Greenfield, Mass. 




